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FOREWORD

Efficient management of the Space Shuttle Program dictates that
effective controls of program activities be established. To
provide a basis for program management; requirements, directives,
procedures, interface agreements, and information regarding
system capabilities will be documented, baselined, and
subsequently controlled by the proper management level.

Program requirements that are to be controlled by the NASA Space
Shuttle Program Director (Level I) have been identified and
documented in Level I Program Requirements documentation.
Program requirements, directives, procedures, etc., controlled by
the NASA Space Shuttle Program Manager (Level II) are documented
within the volumes of this document, JSC-07700. The accompanying
figure identifies the volumes that make up the Level II Program
Definition and Requirements baseline. Volume I contains overall
descriptions of the contents of the volumes of JSC-07700 and
references Level I Program Requirements documentation.
Requirements that are to be controlled by the NASA Project
Managers (Level III) are to be identified, documented, and
controlled at the project level. All elements of the Space
Shuttle Program must adhere to these baselined documents and,
wherein it is considered that the requirements should be waived,
deviated from, or changed; the proper waiver, deviation, or
change request accompanied by a full justification must be
submitted to the proper management level in accordance with
established procedures. These documents are to be maintained
current by change notices and revisions as required.

This volume of JSC-07700 (Volume V) defines the Space Shuttle
information management requirements to be used by all NASA and
contractor organizations involved in the Space Shuttle Program.
All Space Shuttle information activities shall ccnform to the
requirements contained herein.

Robert F. Thompson
Manager, Space Shuttle Program
December 10, 1973
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This volume, the fifth in the series of 18 Level
II Program Definition and Requirements documents,
describes the Space Shuttle Program information
management requirements and establishes the tasic
disciplines applicable to the information
management system of each program element. The
objective of this volume -is to effect the degree
of compatibility necessary for program element
activities ultimately to achieve a single, totally
integrated program information management system.
In addition to system requirements, this volume
also states the Level II requirements for
information/documentation.
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2.0 S91Ff

The information requirements contained herein are
the minimum program-level information
system/product requirements and are applicable to
each NASA element supporting the Space Shuttle
Program and to each Space Shuttle project office.
All information requirements stated in other level
II Baseline documents are.reflected herein, as
appropriate; however, in the event of conflicting
statements regarding informaticn requirements
between this document and any cther Level II
document, the requirements of this document shall
take precedence. Where appropriate, these
requirements shall be implemented ccntractually by
the project office to assure compatibility cf the
total program information management activities.
The same system and information requirements that
produce low-cost operations for the NASA and prime
contractors shall also be extended to
subcontractors, as appropriate.
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3.0

A Space Shuttle Program information management
activity shall be established that will control,
mocnitor, and direct activities pertaining to
information requirements, preparaticn,
procurement, delivery, processing, storage,
retrieval, updating, interchange, and
distribution/communication-.

3.1 DEFINITICN AND APFLICAEILITY

Information management, frcm the Prcgram Manager's
viewpoint, encompasses all information developed
by all program participants in performance of
their specific functions as necessary to assure
the full accomplishment of the ultinate Space
Shuttle Program objectives. The purpcse of
information management is to assure that all
information developed is necessary, compatitle
with program requirements, available to users, and
properly maintained and controlled. Information
communication may be acccmplished in the form cf
documents, microforms, punch cards, magnetic
tapes, direct or remote computer access, and
formal or informal contact between Frcgram
participants. However, all media used fall within
the scope of information management and must
represent the most efficient and cost-effective
means of communicating necessary and useful
information.

The Space Shuttle information management system
will encompass the requirements described herein.
Each program element shall provide support to this
activity in accordance with these requirements.

3.2 BERUIRE!ENIS AND CCNTOL

Program-level informaticn requirements shall te
implemented by all prcgram participants in
producing information that must be compatible fcr
ccnsclidation and/or use at the program level.
Consideration shall be given to developing
information products in such a manner that
operational as well as design requirements will be
identified, developed, and ultimately prcvided

3-1



with minimum cost and schedule impact. Use of
existing reports and formats is encouraged where
practical and cost-effective. Continuous review
of information activities will be perfcrmed tc
assure that requirements are current and valid,
that the information being provided is necessary
and useful, and that changes to established

requirements receive adequate review and are fully
justified and approved prior to implementaticn.
Program Office representatives will participate in
such reviews at each major project review (i.e.,
PDR, CDB, CI, etc.). Information-producing
activities shall assure that the information
products being provided fulfill their irtended
purpose and are provided in accordance with the
established schedules.

3.3 ACCUISIICN ANE ACCESSIEILITY

Complete and accurate accounting cf all
significant informaticn produced by all prcgram
participants shall be accomplished. This
accounting shall be sufficient to enatle rapid
information retrieval for current requirements and
for program-histcry reccnstructicn. Normal
requirements for information distribution shall be
the minimum amount to satisfy all primary users.
Subsequent distribution shall be performed by
request only on an accessioning basis. An
accession list shall be provided and maintained
that reflects all available Type 1, 2, and 3
information and that describes procedures for
obtaining this listed infcrmaticn. Infcrmaticn-
producing activities shall assure that all
information having program significance is readily
retrievable. This requirement includes studies
and analyses that are the bases fcr program
decisions. Information of this nature rust be
identified, retained, and made accessible tc
support the decisions and to facilitate future
studies or analyses in the same cr similar subject
areas.
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4.0

For the purpose of establishing consistent
information type descriptions for the Space
Shuttle Program, the following information types
and descriptions are applicable. They are
presented for use by the project offices and cther
program participants in stating information
requirements to contractors or other sources which
are responsible for develcping Space Shuttle
information. It should be noted, however, that
the information requirements stated in this vclume
V dc not necessarily dictate the document type
(i.e. data requirement 2 CE-1, End Item
Specification, listed in Table 7-III, is for SSPO
information but will require project cffice
approval.)

4.1 TYPE 1 INFORMATION

Type 1 information is that information that shall
be presented for approval by the appropriate NASA
office having final approval authcrity prior to
itplementation. Approved Type 1 information will
be ccntrolled and deviations from or changes to
the concepts, techniques, and/cr requirements
stated therein will require approval prior to
implementation.

4.2 TYPE 2 INFORBATICN

Type 2 information is that information that is
provided for coordination, surveillance,
information, review, and/or management ccntrol.
This information does not require formal review
and approval.

4.3. TYPE 3 INFOBHATICN

Type 3 information is that infcrmaticn, the
preparation of which is required by NASA or
otherwise developed within the normal ccurse cf
program effort, but which is not delivered or
otherwise made available to NASA except upon
specific request. (All contractor's and supplier-
generated information used to fulfill program
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requirements, whether specifically cited for

submittal or not, shall be made available uFcn

request) .
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All information shall be identified by a unique
number that may be determined by the originating
activity. All information developed for the Space
Shuttle Program shall be clearly marked with the
following information.

1. Source Identificatic number, including revision
(if applicable)

2. Title
3. rate
4. Contract number (if applicable)
5. IBL number and IBE number (if applicable)
6. WES number
7. Type 1 information shall also be designated

"Preliminary Approval Pending" or
"Approved Beference (authcrity)" as
appropriate. Additionally, all infcrmaticn that
is reproduced in any quanity prior to receipt
of appropriate approvals shall be clearly marked
"Draft" or "Preliminary" on each page sc that
the information cannot be mistaken for official
information.

NCTE: Additional special designations and
deviations may be required cn specific
infcrmaticn products in accordance with
configuration management requirements.
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6.0 r UM5 IM 21E.

To standardize and coordinate infcruaticn
development for the Space Shuttle Procgram, the
Program Cffice will adopt a documentaticn tree
which will be included as ApFendix E. The t'asic
philosophy of this documentaticn tree is to be
established and implemented by each project cffice
through contract/working agreements. The Space
Shuttle level II Program refinition and
Requirements (JSC-07700) has been prepared within
the scope of higher level NASA Beadquarters
directives and is the Program Manager's baseline.
These documents contain requirements for the
technical, management, facilities, safety,
quality, etc. aspects of the prcgram as required
to achieve the program objectives. All cther
program documents must be developed within the
scope of the Level II program requirements. The
documentaticn tree presents thcse dccuments
reccgni2ed by the Program Office and authorized
fcr development as required to fulfill the Space
Shuttle Program objectives. Each project office
shall develop a project level dccumentaticn tree
which continues the basic philcscphy cf the
prcgram cffice documentaticn tree. These trees
shall be used by program/project management to
organize and control docuentaticn prcducticn.
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7.0 Y jg_ BZuI _

7.1 ECGOIiEMENTS

The list, of requirements for infcrmaticn Frcducts
is contained in Table 7-I' for easy reference.
Detailed informaticn concerning each of the three
categories of informaticn products submitted to
the Space Shuttle Program Office (SSPC) - fcr
approval, for informaticn, and only upon request -
is ccntained in Tables 7-II tc 7-IV, respectively.

7.2 CCNTENT

The content or format of tables 7-II to 7-IV is
unifcrm and is explained as follows.

7.2.1 Number

This unique number is used to identify each in-
formation requirement. The number consists cf an
initial numerical prefix indicating the level II
requirement (1, for Program Office approval; 2,
for information; and 3, provided to Program Cffice
cnly upcn request), a two-letter component
indicating the type cf informaticn grouping, and a
suffixal hyphen and sequential number within each
grcuping.

The two-letter components used to indicate infor-
maticn groupings are as fcllcws:

CE - Configuration Easeline
EN - Engineering
LG - Cperations/Logistics
MA - Management
MT - Manufacturing/Test
PA - Problem/Acticn
SE - Safety, Reliability, and Cuality
TE - Training

7.2.2 Title

The title is the descriptive name of the infor-
maticn requirements.
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7.2.3 Source

The source is the office cr agency recs. ic for
information input or generation. EF-, 1 1
is irdicated by a single letter except i t! cas
instances in which an integrated cr systEPj-LE'i
product is required; in those cases, an I"IV is
suffixed to the single-letter ccde. ~t1 code is
as fcllcws.

S - Space Shuttle Program Cffice
J - Jchnson Space Center Element Frcject

Cffice (EPO)
S- Marshall Space Flight Center PO
K - Kennedy Space Center EPC
F - System Contractor

7.2.4 Office cf Primary Eesponsibility

The Cffice of Primary Fesponsibility (CEF) for
informaticn preparation is irdicated ty either an
SSEC mail code (example - LV) or EPO. Where EEC
is used, each element project office will assign
an CEF in accordance with their irternal
management procedures.

7.2.5 Description/Comments

The description/comments column concisely
describes the requirement, content, format,
schedule, and other irfcrmaticn applicable tc each
information requirement.

7.2.6 Eeference

The reference cclumn contains twoc types of crcss-
references. Tables 7-V to 7-XIX of this document
contain detailed information regarding information
requirements tcc lengthy tc list in Tables 7-11I to
7-IV. Eeference is also made tc cther Level II
baseline documents from which the information
requirements are derived. These references
provide amplifying information or elatoraticn upon
the descripticn/ccmments.
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TABLE 7-I,.- INDEX CF.LEVEL II,.IINFCEMATIC E.CUIREMENTS - CONTINUED

(a) Documents submitted to SSEC for approval - continued

.a... -te

Ccnfiguration .Easeline (CE),

1CE-1 (Eeserved)
1CB-2 (Reserved)
1CB-3 Level II Change Request
1CE-4 Interface Control Document !(.ICD)
1CB-5 System Drawing Index
1CE-6 Electrcmagnetic, Compatibility

Management Plan

Engineering (IN)

1EN-1 Master Measurements List

Operations/Logistics (LG)

1LG-1 Crbiter Integrated Ground
Operations Plan (EFT)

1LG-2 System Integrated Ground Operations Plan (VFT)
1LG-3 (Reserved)
1LG-4 Integrated Logistics Schedule

Management (MA)

1A-1 Space Shuttle Level II. rogram Eefinition
and Requirements (JSC-07700)

1MA-2 (Reserved)
1MA-3 (Reserved)
1MA-4 (Reserved)
1MA-5 Program Operating Plan (POP)
1MA-6 Element Ccntract Data
1M8-7 Cperation Documentaticn

Requirements
1MA-8 Management Plan, Shuttle Materials Ccotrcl

and Verificaticn Progras

Eanufacturing/Test (MT)

1MT-1 Master Verification Plan,
Vols. I and II

1MT-2 Vertical Flight Test Bequirements
Document

1T-3 (Beserved)
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TABLE 7-I.- INEX CF LEVEL II INFORMATION REQUIREMENTS - CCNTINUED

(a) Documents submitted to SSPO for approval - ccncluded

mber tle---------------

1MI-4 Horizontal Flight Test Regmts
Document

1MT-5 Preflight Checkout Fequirements Document - VFT

Safety, Beliability, and Quality (SR)

1SE-1 EEE Part Cualification Test Requests

Training (TB)

1TE-1 System Trairing Plan
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TABLE 7-I.- INDEX CF LEVEL II INFCRMATICN RECUIREMENTS - CCNTINUEr

(b) Documents submitted to SSPC for information - continued

Ns~~n -----------,,E~,~4l-- ,,,le,

Configuration Easeline (CE)

2CE-1 End Item Specification
2CE-2 Drawings and Associated Lists
2CE-3 Space Shuttle Program Easeline Activity

Index and Status Report
2CE-4 Space Shuttle Integrated Program ICD

Status List
2CE-5 (Reserved)
2CE-6 Staticn Set Specification (Development

and Test Sites)
2CE-7 ESC Station Set Reguirements

Engineering (EN)

2EN-1 Mass Properties Reporting
2EN-2 (Reserved)
2EN-3 (Reserved)
2EN-4 System Wind Tunnel Test Status Report
2EN-5 Drawing Release Status Eeport
2EN-6 Requirements/Definition rocuments
2EN-7 Space Shuttle Definitior Handbock
2EN-8 (Reserved)
2EN-9 Integrated Schematics
2EN-10 Software revelopment Plan
2EN-11 Control Materials List of Material

Permitted in and Around the Vehicle
during Ground Cperations

2EN-12 Materials Properties Deviaticn/
Waiver Request

2EN-13 Worksheets, Standard for Accountability,
Control, Tracking Informaticn, and
Data cn Materials

2EN-14 Simulation Elan

Cperations/Lcgistics (LG)

2LG-1 Space Shuttle Operational Data Bocks
2LG-2 System Turnaround Processing Flcws
2LG-3 Maintainability Status Report
2LG-4 ogistics Support Plan

Management (MA)
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TABLE 7-I.- INDEX OF LEVEL II INFCMATICN RECO IREMENITS - CONTINUED

(b) Documents submitted to SSPO for information - continued

N..be. Title ....... Refer~oene

2MA-1 NASA Design Activity/Contractcr Management Flan

2MA-2 Expanded lork Ereakdown
Structure (WES)

2MA-3 Project Schedule
2MA-4 Management Information Center (MIC)

Audiovisual Materials
2MA-5 Schedule, Technical, and

Resources Report
2MA-6 System Status Report
2MA-7 Project Eudget Report
2MA-8 NASA Form 533M Report
2MA-9 NASA Focrm 533E Report
2MA-10 NASA Fcrm 533C Report
2MA-11 Cost per Flight Report
2MA-12 Infcrmaticn Requirements Document
2MA-13 Infcrmaticn Accession List
2MA-14 Review Data (Handouts) Frcm Significant

Program/Ercject Reviews
2MA-15 Technical Performance Assessment Report

Panufacturing/Test (MT)

2MI-1 In-Process and Integrated Checkout Requirements
Eocument

2MT-2 Hcrizcntal Acceptance Flight Requirements
Document

2MT-3 Preflight Checkout Requirements Document -
Ferry and EFT

2MT-4 Shuttle Certification Status Reports
2MT-5 Master Verification Plan, Vols. III to IX
2MT-6 (Reserved)
2MT-7 Element Certification Status Report
2MT-8 Materials Test Results Report
2MT-9 Materials Test Requests

Froblem/Action (PA)

2PA-1 Probler Report
2EA-2 Cpen EroLlem List
2PA-3 Proble Closeout and Explanations Report
2PA-4 Failure and Unsatisfactory Condition

Summary Eeport
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TABLE 7-I.- INDEX OF LEVEL II INFORMATION REQUIREMENTS - CONTINUED
(b) Documents submitted to SSPO for information - concluded

JBuan - ------------

Safety, Reliability, and Quality (SR)
2SR-1 Safety Analysis Report
2SE-2 Accident Report
2SR-3 NASA ALERT System Documentation2SR-4 Failure Mode Effect Analysis (FMEA)2R88-5 Vehicle and GSE Limited Life Item List
2SR-6 Project Parts List2SB-7 Limited Life Waiver
2SR-8 Critical Items List2SR-9 EEE Part Qualification Test Reports2SR-10 EEE Parts Where Used Status Printout2SR-11 Requests, Substitutions and Deviations, EEE Parts2SR-12 Contamination Control Program Plan

Training (TR)

2TH-1 System Training Requirements
Analysis Document2TR-2 System Programmed Instruction Manuals
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TABLE 7-I.- INDEX OF LEVEL II INFORnATION EQUIREENTS - CONTINUED

(c) Documents submitted to SSPO 
only upon request - continued

---------- 
-----------

Configuration Baseline (CB)

3CB-1 KSC Station Set Specification

3CB-2 ICD Cross Reference Index

Engineering (EN)

3EN-1 (Reserved)
3EN-2 GSE Measurements List

3EN-3 Analyses/Evaluation/Studies

Management (MA)

3MA-1 Photography
3MA-2 Documentation Tree
3MA-3 GFE Element Procurement Package Data

Manufacturing/Test (MT)

3MT-1 Facility Activation/Deactivation Plans

38T-2 Test Reports
3MT-3 Certification Requirements
3MT-4 Qualification Site Approval

3MT-5 Certification Test Bequest
39T-6 Test Agency Report
3MT-7 Test Start Approval
3MT-8 Quick look Report
3MT-9 Engineering Analysis Report
3MT-10 Certilication Approval Request
3MT-11 Certijied Hardware List

3MT-12 Subsystem Certification Plans

Safety, Reliability, and Quality (SR)

3SR-1 EEE Parts Specifications
3SR-2 Nonccnformance Reporting
3SR-3 Workmanship Standards
3SR-4 Acceptance Data Package
3SR-5 EEE Part Application Analysis Report

3SR-6 (Reserved)
3SR-7 Limited Life Status Reports

3SR-8 Pressure Vessel Historical Data

CHANGE 2
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TABLE 7-1.- INLEX OE LEVEL II INFORMATION REQUIREMENT - CCNCLUDED

(c) Documents submitted to SSPO cnly upon request - concluded

3a _ -(.------- -,

3SE-9 (Reserved),
3SE-1O (Eeserved)
3SR-11 Samsling Procedures
3SR-12 list of Critical Processes
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TABLE 7-II.- EOCUMENTS SUEMITTEE TC SSFC FCF AFFRCVAI - CCNTINUEr

Number Title S-- Source -- OP E ____- -____Lescr iEicnZ Co
m m e n-ts __ Reference

ConfiguraticnBaseline J~BL

1CE- (Reserved)

1CE-2 (Feserved)

1CB-3 Level II Change R,S,J,M,K LV Level II Change Requests shall be used fcr propos- Vol. IV,

Request irg system level changes tc NASA baselines. Docu- para 4.3.1.3
mentaticn ard processing requirements are contained
in Vcl. IV.

1CE-4 Interface RX LF The system level interface control documents shall Vol. IV,

Control prcvide engineering and dimensional data sufficient para 3.1.6.4

Document (ICD) to document the interface(s) between two cr more Vol. X,
procgram elements. Eccumentaticn and processing para 2.0

requirements are contained in Vol. IV. The ICD's
will be referenced in Volume X of JSC-077CO.

1CB-5 System Drawing RX LV The drawings listed cn the System Drawing Index

Index will hecce a Fart cf the Level II baseline when

approved by the Program Office. This is, in effect,
an extensicn cf the System Specification fcr Program

Office level II ccnfiguraticn control. The System
Erawing Index shall idertify and relate the upper
levels of the cverall Space Shuttle system drawing
system. The exact level cf detail to which the
drawing index extends will be determined by the

requirements fcr Frcgram Office control of config-
uraticn changes. As a minimum, identification of
the tcp level system drawing, the interface
drawings, the top level prcgram element drawings,
and lower level drawings as determined appropriate;
draft due 21 days pricr tc sRR; final version due

21 days pricr tc system PDR; updates approved by
the Frcgra Cffice.

1CE-6 Electromagnetic RX LF This plan shall define the techniques by which Vcl. X,

Compatibility electromagnetic compatibility (EMC) will be para 3.6.7

Managemement assured at the integrated system level and shall

Plan identify the nethcd by which subsystems and equip-
ments will tb managed tc supocrt that goal. The

EMC plan shall include prcvisicns fcr protection
from static discharge and lightning. The Flan
shall contain the follcwing.

a. Ctjectives applicable tc design, procure-
rent, test and analysis, which support the
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TABLE 7-II.- UOCUMENTS SUBMITTED TO SSPO FOR APPROVAL - CONTINUED

-b - .l. ._ --. --ce O 
R fere nce __ _

ENC required of the overall systemb. Identification of objectives to be imposed
on subcontractors

c. Guidelines for analysis of test datad. Methods established for corrective actionnecessary to the integrated system
The initial submittal is due 10 work days prior toSR; updates are due 10 work days prior to SystemPDR; subsequent updates as required.

EN-I Master Measure- RXJM LF The list shall include all flight element measure- Vol. Xments List ments displayed or telemetered. Preliminary due 10work days prior to system PDR; updated 10 work daysprior to System CDR; subsequent updates as required.The GSE measurement list is described in datarequirement 3EN-2.

1EG-1 Orbiter Inte- KX LG The plan identifies the details at an outline level Vol. IX,grated Ground of the tasks, operations, tests, and checkout para (TBD)Plan (tions) functions associated with preparation of the MVP, Vol. I,Plan (iFT) orbiter for flight and turnaround during the hori- Table 4.2-1zontal flight test program. Within this documentshall be contained processing flow plans better torelate the various functions in terms of time,constraint, and potential parallelism. This planshall also include definition of the routinemaintenance and checkout operations required priorto each flight. A section shall be provided withinthis plan to define the equivalent data associatedwith acceptance flight test of vehicles other thanthose assigned to the horizontal flight testprogram.
1LG-2 System Inte- KX/NX LG This document shall identify the details at an Vol. IX,grated Ground outline level of the tasks, operations, tests, para (TBD)lan (tions) 

and checkout functions associated with the prepara- MVP, Vol. I,
Plan (VFT) 

tion of each Shuttle element for mating and associ- Table 4.2-1ated with preparation of the Shuttle stack forflight. Also included are the booster SRB recoveryoperations and the necessary descriptions to enableprocedural preparation covering shipment of the SRB
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TABLE 7-1I.- DOCUMENTS SUBMITTED TO SSPO FOR APPROVAL - CONTINED

i 
eDescrifigon-Comments_ ---- -- Refee nce__ 

ube Title Soure__ OPR • ...... .......--

segments back to the casting 
plant. Within this

document shall be contained processing flow plans

to better relate the various functions 
in terms of

time, constraints, and potential 
parallelism. This

plan shall also include definition 
of the routine

maintenance and checkout operations required 
prior

to each flight.

1LG-3 (Reserved)

1LG-4 Integrated S LG The Space Shuttle Program Office will develop and Vol. XII,

Logistics maintain the program logistics schedule using para 10.2

schedules inputs from Shuttle project managers.

Management JAIL

1MA-1 Space Shuttle S LV This document contains program definition informa- Table 7-V

Level II tion and contains the Program Manager's Level II 
Vol. I,

Level II baseline requirements. All elements of the Program para 3.0

Program Defini- 
Manager's Level II baseline will be included in,

ticn and Re- attached to, or referenced from this document

quirements (JSC-0770C). The requirements stated are applicable

(JSC-077
00 ) to all NASA Space Shuttle Program participants and

certain of them are to be passed on to contractors/

subcontractors. The document contents will be

controlled by the Program Manager. For purposes of

improved Management and utilization, 
the document

will be produced in 18 volumes.

1MA-2 (Reserved)

1MA-3 (Reserved)

1MA-4 (Reserved)

1MA-5 Program Cper- SX,J,M,K LR Plan preparation instructions shall be provided via Vol. XV,

ating Plan "calls" issued by the Program Manager, normally on para (TBD)

ting Plan 6-mcnth intervals to support budget 
plans.

1MA-6 Element Con- J,M,K LV These data shall provide the Program Office visi-

tract ata bilitl intc Element Contract development 
to assure

tract tata that the program-level requirements are properly

included. This information shall be provided prior

tc RFP, prior to negotiations, and after ATP.

CHANGE 2
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TABLE 7-II.- DOCUMENTS SUEMITIIE TC SSEC FCE AFFCVAl - CCNTINUEL

Number Title Source _OPR - ------- tescritionC9 ...omm..nts_ Reference

1MA-7 Operational KX LG The NASA must he prepared to accept the respcnsi- Vol. XII,
Documentation bility of sustaining engineering during the Space Appendix B
Requirements Shuttle operaticnal period. Therefore, it is essen-

tial that certain data he made available tc the
operational site from all hardware/software
develcpers/suppliers. The document states the
requirements fcr the kinds of data to be provided:
i.e., specifications, drawings, schematics, test
data, pressure vessel history, handbocks, manuals,
etc. tc the ccmponent level where necessary.
Further, it provides requirements for standard use
of formats, symbclcgy, etc. as necessary to assure
useability ty the operaticns activity.

1MA-8 Management Plan, J,M,K LF This plan shall define the objectives, logic, Vol. X,
Shuttle Materials procedures, required actions, responsibilities, ref. doc.
Control and management ccntrcls, and interrelationships with NHB 8060.1
Verification cther Space Shuttle level II Definitions and (pp. 17)
Prcgram Requirements fcr implementing and maintaining a

Materials Ccntrcl and Verification Program for
all materials used in Space Shuttle hardware,
interfacing GSE and materials used in fabrica-
ticn assembly processes. The plan will define
materials management responsibilities for the
procuring activity, its related ccntractors and
for NASA intercenter coordination and will
describe the methcds tc be used in the identi-
fication, selecticn, evaluation, verification,
dccumentaticn, and reporting of materials usages
in Space Shuttle hardware.

The plan shall include procedures and instructions
for a systematic and ccntinuing program tc report
and control materials used, status, test evalua-
ticns, substitution, and verification. As a
minimum, the plan prepared by the procurement
activity in response to the level II Program
Definition Feguirements, and implementation
plans of its related suppliers/ccntractors,
shall cover the fcllcwing elements:

a. Materials Identification - Identification
and dccumentation of materials used, both
in original design ard in any change.

t. [saPgEyaluaticn - rccumentation cf mate-
rail uses and the ccmparison of test data
tc establish selecticn and test require-
ments.
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TABLE 7-I.- ECCUMENTS SUEMITIFL IC SSPC FCE APPRCVAI - CCNTINUED

Number litlue __Suc _ ___P __ escriticnLCcaments Referencejg cri~ji rZ gI If.±- ----------------
---------------------------

c. Iesting - Logic, procedures, and data docu-

mentation fcr any proposed test program to

suppcrt materials screening and verifica-

ticn testing. Any material testing to be

perfocrmed by the contractor will require

prior NASA apprcval.
d. Hazard Remcval - Procedure involved in the

remcval of identified hazards.
e. Deviaticn Procedures - Procedures involved

in doccumenting and approving materials that

dc not meet the established requirements

tut are propcsed fcr use in the spacecraft

due to lack of replacement materials or

other consideraticns.
f. As-Euilt Ccntrcl - Procedures invclved in

assuring that no material hazards are intro-

duced tetween initial design and operational

phase ccmpleticn.
g. ~gecrting - Prccedures involved in establish-

ing abd maintaining a materials accounta-
tility, tracking and control data and

information system used for recording and
reporting materials data, usage, and control.

h. jFrgal_R Bevi pFrcedures - Procedures used tc

summarize the status of materials to permit

certificaticn cn acceptability of a given

design or a given configuration at designated

hardware milestone reviews, such as EDB's,
CEF's, FACI's, CARR's, FRR's, etc.

i. Neh_~echnology - Idertify areas of new

test technology cr technique imprcve-

ment for corsideration.

EPO Shuttle Materials Control and Verification

Program Management Plan shall be submitted to

the SSEC.

1MI-I Master Verifi- S LF This plan consists of multiple volumes, the first Vol. X,

cation Plan, tho of which are system level and will require para 6.2

Vols. I and II Program Cffice apprcval: Volume I shall provide

(JSC-07700-10- the purpose and scope of the overall plan and

MVP-1 F -2) shall describe the apprcach tc the Shuttle System
verificaticn and verification prccess. It shall Item 2MT-5

establish the guidelines and criteria to be applied

throughout the Shuttle System and shall summarize
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TABLE 7-II.- DOCUMENTS SUEMITEE TC SSPC FCE AFFECVAI - CCNTINUED

Number Title Source OPR ----------- Descri~tion/Comments ------ - Beference

the total test program. Vclume II shall describe
the analysis, simulaticn, and test programs to be
ccnducted cn the mated Space Shuttle vehicles.
This volume shall identify the applicable combined
element level requirements fcx verification, the
method of verification, and shall allocate require-
ments to the Shuttle System or individual elements
fcr verificaticn. These two volumes of the Master
Verificaticn plan, when approved, shall become a
part cf the Program Manager's baseline by reference
frcm Iclume X cf JSC-07700.

1NT-2 Vertical Flight RX LF The document shall define the test requirements to MVP, Vol. I
Test Require- be decnstrated by each element for the flight Table 4.2-1
ments Document porticns cf the vertical test program. Both flight

worthiness and mission operational capability re-
quirements shall be displayed. Flight worthiness
shall be defined thrcugh flight 7, with mission
operational capability requirements added as they
teccee kncun and allccated to flights by the NASA.

1HM-3 (Reserved)

1HT-4 Hcrizontal RX MA The document shall prcvide identification of all MVP, Vol. I,
Flight Test test requirements applicable tc the horizcntal Table 4.2-1
Requirements flight test program including airworthiness
Document demonstraticn requirements for Crhbiters 1 and 2.

1MT-5 Preflight Check- RX LF This document defines the preflight checkcut MVP, Vol. I,
cut Requirements requirements for the Shuttle flight vehicle from Table 4.1-1
Document VFT which ground turnarcund and prelaunch checkout plans

and procedures are prepared. It contains pass/fail
limits which muet be satisfied to prepare each element
of the Space Shuttle (including combined elements)
fcr vertical flight. Also includes general require-
ments regarding retest, ccnatraints, data, quality
assurance and safety. Submittal required 24 months
prior to start ct VF program.

1SR-1 EEE Part J,M,K NA The request shall serve as the vehicle for coordinat-
Qualification ing approval to expend effort fcr qualifying flight
Test Eequest equiFment ard critical GSE EEE Parts. They shall

ccntain the fcllcwing infcrmation:
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TABLE 7-II.- CDCUMENTS SUEMIIIEE IC SSEC FCF AFFFCVAI - CCNCIUEL

Number Title Source OPR __ _ escritin/CcffnE---l------ __eference

a. Identificaticn cf controlling specifica-
ticn tc be used in conducting required
tests cn individual EEE part types, and
part/name/number identification.

b. Identification of test agency and facility
to he used

c. retailed description of qualification test
methcd, outline of schedule/cost impact
and using configuraticn involved.

Submittal due 5 wcrking days after EFC approval but
no later than 90 days Fricr tc part qualification
test initiaticn.

TrainingI BI

1TR-1 System Train- JX LA-2 The plan shall identify training standards, ground

ing Plan rules and procedures, formats, and specific plans
of acticn fcr implementation and cFeraticn of a
Space Shuttle systems training program and the
preparaticn cf training-related documentation to
meet Space Shuttle prcgran training needs. The
contents shall be in accordance %ith the System
Training Bequirements Analysis doccument. The plan
shall define categories of NASA trainees, types of
training and training standards, and formats and

procedures fcr the Space Shuttle systems training
program. The plan shall also include requirements
for a description of the vehicle familiari2aticn
manual and programmed instructional manuals to be

prepared by systems training instructors in addi-
ticn tc their activities as classroom instructors.
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TABLE 7-III.- DOCUMENTS SUBMITTEE IC SSEC ECR INFCOfATICN - CCNTINUEr

Number T--litle Scu-- __Scurce -OPP --------- rescri@ Etion/;Comm ents Beference

Ccnfiuraticn Baseline_ICBI

2CE-1 End Item J,M,K EPO The end item specification shall provide Vol. X,
Specification ccmplete perfcrmance, interface, design, para 1.1.3 and

test/verificaticn, and acceptance para 3.6.18
reguirements for the item. Subject matter within
the scope cf the secticns of the specification
shall be sufficiently structured to provide trace-
ability of requirements allocated from higher order
specificaticn (e.g., program, system, or element)
and associated interface control documentation.
Specificaticn format shall be as shown in Volume X,
paragraph 3.6.18. The end item speci-
fication shall be maintained current with the
approved taselined technical requirements. All
changes/revisicns tc the document shall be iden-
tified and formally released. All change/revision
activity shall be accomplished in a consistent and
orderly manner tc assure traceability of require-
ment and compatibility of changed/revised config-
uration with these that remain unchanged. All
changes tc the document shall be accomplished by
specificaticn change notices (SCN) appropriately
annotated relative to the progressive baseline
level(s).

2CB-2 Drawings and J,N,K EPO Drawings and associated lists shall be submitted Vol. X,
Associated ccncurrent with the individual drawing release in para 3.6.10
Lists the form cf 35mm dia2c duplicate aperture cards.

They shall be prepared in accordance with the
requirements cf Vcl. X, para. 3.6.10. Supple-
mentary requirements cr excepticns to the Vol. X
requirements may be negotiated with each design
activity with the objective of using in-place
design practices to the fullest extent practical,
thereby minimizing any cost impact. Bowever, all
such exceptions and deviations shall be submitted
for Program Cffice apprcval tc assure that the
resulting system drawing file has the necessary
degree of ccupatability to satisfy operaticnal
requirements. The basic requirements of
MIL-D-100C and NHE 144.4A, as applied in Vol. X,
Paragraph 3.E.1C, shall be the point cf departure
for identifying supplementary requirements or
deviations tc the Prcgram Cffice.

7-11



TABLE 7-III.- DOCUMENTS SUMITTIEE TC SSEC FCF INFCBrATICN - CCNTINUEE

Number __ itl___ _Source-- _CF - ---------- r_ i.Z I ticngScfertE s eference

2CB-3 Space Shuttle RX LV This report shall list the documentation that es- Vol. IV,

Progras Baseline tablishes the baseline ccrfiguraticn identification para 5.3
Activity Index for the Space Shuttle system end items. The report
and Status Report shall list the ccntrclling documentation, including

all changes, apprcved and accepted by the EASA as
representing the current baseline descripticn of
the Space Shuttle system, elements, and items.
Such dccumentation shall include requirements docu-
ments, specifications, plans, interfaces and design
documentation, and repcrts approved as a result of
program reviews and design reviews. The report
shall be maintained current in accordance with
ccnfiguraticr management requirements and approved
Change Ccntrcl Board rirectives.

The report shall also identify status for the
fcllcuing:

a. ufmter of Engineering Change Proposals
cutstanding; i.e., pending approval and
inccrFcraticn

1. Number of Class II changes approved and
released

c. umber of changes (ucd kits, etc.) pending
inccrpcration by vehicle support equipment,
effectivity (change pFints) and site

2CB-4 Space Shuttle RX LV The report shall denote the current status of Vol. IV,

Integrated Space Shuttle Prograr interface control documen- para 5.2

Program ICD tation, approved cr in prccess, and approved
Status List changes tc taselined ICr's and shall identify the

Space Shuttle Program interface control documents
by ICE number, contract number, title, interface
area, baseline level related system or end item
specificaticr, and vehicle or site effectivity.
The report shall include approval authori2ation,
related contractor change prccsal data (i.e. how
izpleuented cn contract and ccntractor acceptance
or rejecticn), appropriate baseline accountability
data and pertinent remarks.

2CB-5 (Beserved)

2CE-6 Station Set J,M EPO The staticn set specification shall contain per- Vol. X,

Specification fcrmance, design, and installation requirements para 1.1.3

(Development and including functional perfcrmance requirements of

Test Sites) integrated support equipment performance
timelines, equipment couplement, equipment
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TABLE 7-III.- EOCUMENTS SUMITT2EL TC SSPO FOR INFORMATIC - CCNIINUEL

Number Title _Source-_ _OPR E-cri-____inc -e- - -ts Reference

installaticn, external interfaces, natural en-
vironment, induced envircrment, allocation of
functions tc grcund-suppcrt-equipment items,
personnel ard equipment safety, equipment life
span, reliatility, maintainability, materials,
parts and processes, electromagnetic radiation,
identificaticn and marking, workmanship, and
human engineering; alsc ccntains station set test
and checkcut requirements, including special
item testing, responsibility, test routing,
sequence data, and quality ccnformance.

2CB-7 KSC Station KX KSC The staticn set specification shall contain per- Vol. X, para 1.1.3

Set Requirements formance, design, and installaticn requirements Vol. IX, para (TBD)
including functional perfcrmance requirements of
integrated suppcrt equipment performance
timelines, equipment complement, equipment
installaticn, external interfaces, natural en-
vironment, induced envircrment, allocation of
functions tc grcund-suppcrt-equipment items,
personnel and equipment safety, equipment life
span, reliatility, maintainability, materials,
parts and prccesses, electromagnetic radiation,
identificaticn and marking, workmanship, and
human engineering; alsc ccntains station set test

and checkcut requirements, including special

item testing, responsibility, test routing,

sequence data, and quality conformance.
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TABLE 7-III.- DOCUMENTS SUEBMITE TC SSEC FCF INFCFEATICN - CCNTINUEE

Number ____Title _ Scurce OPR -_ escriticnCcmments Feference

2EN-1 Mass properties RX,J,M IF Mass properties repcrtirg shall he accomplished Table 7-XVI
Repcrting in accordance with the Mass Prcperties Repcrting

Plan, Table 7-XVI.

2EN-2 (Feserved)

2EN-3 (Feserved)

2EN-4 System Wind RX EX This repcrt shall include the follcwing items of
Tunnel Test infcrnaticr.
Status Report

a. Erief descriFticr of each test, including
test number, dates, purpose, model,
facility, test variatle, hours and runs

h. Test schedules
c. Test ccnductcrs
d. Eccuientaticr
e. Status of test and model

This recprt shall be prepared by ccmputer punched
cards. This prcgram will be operated by NASA JSC
tc support the System Ccontractor.

2EN-5 Erawing J,M,K EPO This fcnthly report is prepared for the Ortiter,
Release Status SSME, External Tanks, SRB, and operational site.
Report Design activities shall develop and maintain this

report from internal engineering schedules. This
report is a cumulative loct of engineering drawings
actually released, compared against the planned
release. Fepcrt is due not later than the 15th day
of each calendar month tc the Space Shuttle Program
Cffice. The report shall contain the
fcllcing.

a. Planned Felease: A time-phased cum hase-
line cf the nuober cf planned drawing
releases shall be established.

t. Actual Release: The number of actual
drawings released during the contractor's
accounting month shall he plotted each
month against the established baseline.
Variance frcm this baseline exceeding
deviation factors established by the
EPC's shall be explained.

c. Easeline Change: Changes to the baseline
planned release rate that are determined
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appropriate by the design activity, shall
be shown as a variance tc item 1 above.

2EN-6 Requirements/ J,M FPO These dccunerts are to be used early in the program Table 7-VI, and
Definition and serve as a repositcry for requirements develop- 7-VII
Documents ment and design definition data. They are to be

ccntrclled by the design activity preliminary to
incorporaticn intc fcrmal specifications. Sample
content descripticns and fcrmats are shown in
tables 7-VI and 7-VII, respectively.

2EN-7 Space Shuttle RX IF This document shall describe the Space Shuttle
Definition configuration, performance capability, operations,
Fandtock element interfaces, and support equipment staticn

sets. This document shall serve an early program
functicn cf providing the description of the design
solutions fcr program requirements. This document
shall be maintained by the System Contractcr until
its usefulness is superseded by baselined specifi-
cations, drawings, schematics, etc.

2EN-8 (Feserved)

2EN-9 Integrated RX,J,M,K LF Integrated schematics shall depict functicnal flow, Table 7-XVII
Schematics irtermubsystem, interelement, and support equip- Vol. X,

ment/facility relaticnship and shall be prepared in para 3.6.10
varicus levels including subsystem block diagrams,
shuttle vehicle integrated schematics, and vehicle
support equipment, integrated schematics, as
shown in Table 7-XVII.

2EN-10 Software Devel- J,M,K EPO This plan shall describe the tcp-level management Vol. XVIII,
cFment Plan consideraticns, as well as development, maintenance, para (TBD)

and change cycles. The document shall define
techniques ard ccrtrcls necessary in these cycles.

2EN-11 Control Materials J,M,KX KSC A detailed aterials list shall be provided by each Vol. X,
List of Material EEC for materials approved for use in and around para 3.6.2.3
Permitted in and the vehicle during grcund operations. The list
around the Vehicle shall include all ncrdeliverable items such as
during Ground cleaning fluids, repair ccnpcnents, protective
Operations covers, etc., used during grcund operations. The

list shall alsc include quantity cr usage limita-
ticn and any cther limitations as required.

2EN-12 Materials Pro- J,M,K EPC Materials deviaticns/waviers shall be required as Vol. X,
perties Deviation/ "Class I" changes in acccrdance with JSC-C77CO para 3.6.2.3
Waiver Requests Configuraticn Manacement Fequirements Space Shuttle

level II Prcgram refinition and Requirements for all
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materials that dc not meet established acceptance

requirements. All materials deviation/waivers shall

provide sufficient raticnale and justification as to

why materials nect meeting the requirements are con-
sidered acceptable fcr Space Shuttle usage and do
not constitute an unacceptable ha2ard.

The follcwirg infcreaticn shall be provided as a
minimum:

a. retail drawing and dash number
L. Majcr assembly drawing and dash number
c. Criginating department or group
d. Shuttle EleUent
e. Number of parts required per end-item
f. Material name, generic (e.g., silicone,

elastcer, etc.)
g. anufacturers designation (e.g. EFCN

e2E, etc.)
h. Manufacturer (e.g., Shell Chemical; etc.)

i. Material specification
j. Specificaticn scurce
k. End item effectivity
1. Loccaticn
m. Weicht (ncnmetallics cnly)
n. Surface area (ncnmetallics only)
c. Feascn for request
p. Test data
q. Faticnale and applicable phctcgraphs
r. Alternate faterials ccnsidered
s. Additicnal infcrmaticn

Deviaticn/waiver submittal schedule shall be as

required.

2EN-13 Worksheets, J,M,K EPO Materials wcrksheets shall be used in implementing vcl. X,

Standard for a systematic and continuing materials configuration para 3.6.2.3

Accountability, management prcgram tc dccument, report, anc control

Control, Tracking, Shuttle materials usage, status, test, evaluaticn,

Infcrmaticn and sustituticr, and verificaticn. Fequirements, pro-

rata cn Materials cedures, instructicns, and responsibilityes for pre-
paring materials wcrksheets shall be generated by
the procuring activity for its related suppliers/
ccntractcrs.

Shuttle hardware materials usages will be

identified and dccumented cn Standard Materials

Wcrksheets, ZSC Fcrm 1392 (or approved equivalent).
Provisicns will be made for transmittal of the
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standar'd materials wcrksheets to the central data
storage and retrieval system maintained by the
Systen Ccrtractcr.

2EN-14 Simulation J,M,K EPC The plan shall describe the tcp-level simulation Vol. XVIII,
Plan approach, hardware utilizaticn, and facility para (TE)

time-phasing fcr real-time, clcsed-loop studies
and tests using analog, digital, or hybrid digital-
analcg computers and varying degrees of simulated
develcpmental, cr prctctype hardware.

2LG-1 Space Shuttle SX,J,M,K EPO These data shall be used tc support NASA and the Vol. VIII
Operational contractor in the missicn design, flight planning, para (TBD)
Data Bcok flight crew/flight ccmtrcller training, hardware/

software evaluaticn and realtime support activ-
ities. The data shall include the follcwing.

1. Hardware performance characteristics:
Includes configuraticn, all sub-
system perfcrmance data, and payload sup-
Ecrt system data

2. Cperational limitaticns and constraints:
Subsystem perfcrmance limitations and con-
straints alcng with raticnale or cpera-
ticnal results of exceeding a defined
limitaticn

The data shall be prepared in formats permitting
use by NASA in varicus dccuments. Details as to
format will be as agreed upon with the NASA. When-
ever practical, previcusly generated information
will be prcvided in lieu of rewriting for flight
cperaticns prccedures use. As results of grcund
tests, flight tests, and laboratory simulations be-
ccme availatle, the data will be updated using
traceable irfcrmaticr.

2LG-2 System Turn- KX/RX KSC The flcw shall shcw the maximum level of detail Vol. IX,
around Process- pcssible ccnsistent with the vehicle configuration para (TBD)
ing Flcws and depth cf subsystem design. At a minimum, the

VET flows shall include SFE recovery, orbiter land-
ing, safing, maintenance, test and checkout, refur-
bishment, paylcad integraticn, mating, pad

7-23



TABLE 7-III.- rOCUMENTS SUEMITTEE TC SSOC ECR INFORMATICN - CCNTINUED

Number Title __Source__ _OPF _ __ Eescri ticnZCcmrents Reference

prelaunch cperaticns, and countdown. The EFT flows
should ccver the sequencing cf all tasks such as
preflight preparaticn, grcund support, postlanding
safing, maintenance, grcurd test, checkcut and re-
furbishment for the next flight.

2LG-3 Maintainability J,M EFC (See Vol. XII Ref.) Vol. XII,
Status Beport para 4.3.2.12

2LG-4 logistics Sup- J,M,KX EEC This plan defines the apprcach fcr the develcpment Vol. XII

port Plan and implementation of a logistics support program para 2.2.c,
for the Space Shuttle elements during the develcp- para4.3.2.1,
ment phase and during transiticn to the operaticnal para 9.2
phase. (Includes maintainability and transpor-
taticn plarring).

2MA-1 NASA Eesign J,M,K EPO The plan shall describe the element approach to Vcl. II

Activity/Contractor managing the Project, with reference to internal
Management Plan procedures that will enable an audit of his

approach. The plan shall cover the activities of
the element in support cf the Space Shuttle Program
from initiation through ccmpletion of effort. The
element approach to accomplishing the intent of
the Space Shuttle Level II program requirements
shall include the following areas:

a. Procgram management
b. Encineering management
c. Manufacturing management
d. Cuality assurance management
e. Icgistics management
f. Test management
g. Cperaticns management

An index shall te included of internal cperating
directives and procedures in these areas with
discussion as tc how they will te utilized in
managing the program.

2MA-2 Expanded Work J,M,K EPO The expanded WES shall identify how work Vol. III,
Breakdown is divided into small units of effort for optimum para 4.0
Structure (WBS) anagement of the program and shall consist of an

indentured list of element titles, a dictionary
defining the scope of each element (for the types
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of tasks included in each element), and a diagram
to indicate element relaticnships more clearly.

2MA-3 Project J,M,K EPO The schedule shall be keyed to the Space Shuttle Vol. III,
Schedule Program Schedule and provide supplementary para 6.0

infcrmaticr at the prcject summary level. The
schedule shall present the overall plan
for accomplishment cf tasks tc meet the basic
objectives cf the Space Shuttle Program. The
schedule shall display a traceable flcw frcm
authority-tc-prcceed through start of fabrication,
majcr procurements, major development testings,
initial flight, refurbishment, and subsequent oper-
ational flight. The schedule shall display time-
phased events and activities cf program elements
related tc majcr requirement reviews, design re-
views, acceptance reviews, readiness reviews, major
ground test articles and test programs, trainers,
mockups and mcdels, design and development, flight
hardware and tests, gcvernent-furnished equipment
(GFE), majcr facilities, and support equipment. The
schedule shall be prepared in Gantt chart format.

2MA-4 Management SX,J,M,K LV This material consists cf the aggregation cf Vol. III,
Information audiovisual infcrmaticn tc be furnished to the para 3.0
Center (MIC) Prcgram MIC.
Audiovisual
Material

2MA-5 Schedule J,M,K EEO This report shall ccntain Perfcrmance Management Vol. III,
Technical, and Systef (PMS) data for schedule, cost, and technical para 2.0
Resources assessments. The fcllowing catagories of information
Report shall be presented, hcwever, the sequence and sut-

division within the report are at the option of the
project office.

a. Suimary: Ccrtains project milestcnes,
status data, technical data, narrative
analyses, integrated ccst-schedule per-
fcrance analyses (including earned value)
and mcnthly Frcgress reporting will be
summarized.

b. Schedule: Lcwer level schedules; i.e.,
rxcdrct schedules, selected UBS element
schedules, and significant area schedules,
"by excepticn" lowest level WES vilestcnes
status, narrative variance analyses with
selected milestcr.e variances and attendant
prcgra impact data.
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c. Bescurces: ranning and financial informa-
ticn shall be reported monthly. Also re-

pcrtEc stall be earned value informaticn
ccrsistirg cf planned value cf wcrk sched-
uled (FVWS), planned value of work acccm-

plished (PVNA), actual costs (AC),
schedule variances, (PVIA-PVWS) and cost
variances (EVA-AC).

d. Integrated ccst, schedule and technical

perfcrmance analyses and trends: Selected
analyses and trend graphics prcviding inte-

crated assessment cf cost, schedule, and
technical perfcrmance.

e. Mcrthly prcgress reporting: Select
mcrthly progress repErting from functional
organizations as required fro significant
items cr to support the summary progress

reporting in item 1 preceding.

2MA-6 System Status SX LV The report shall present the results cf analysis of Vol. III,

Report system/prcject/ccntractcr technical and schedule para 4.2.2.2,

Ferfcrmance data. It will be prepared frcm data (Appx. E)

available tc the SSPC MIC and supporting analysis/

data frcm project and ccntractcr MIC's, as appropriate.

2MA-7 Project Budget J,M,K LR This report prcvides prcject status against the Vol. XV,

Report most current FCP. Further, it shall assist prcgram para (TEE)

management in the ccrtrcl cf rescurces by identi-

fying the amount and loccation of management re-

serves cr ccntingency resources. The report shall

contain at least the following items.

a. Fate curves, actual vs. ECP
t. Cumulative curves, actual vs. PCP

c. Project reserve dollars and changes budget

2MA-8 NASA Fcrm 533M J,M,K EPO The NASA Fcrm 533t is a monthly ccst report regquir- Vol. III,

Report ed by NMI _SC1.1A. This report shall be completed para 6.7.9

by the ccntractcr in accordance with the instruc- (Appx. A)

tions on the reverse side of the form and addi-

tional instructicrs that are set forth in NASA Hand-

book S501.2A. The Monthly Cost Bepcrt (NASA Form

53M8) is due cn a negotiated date normally not
later than 1C operating days following the close of

the contractcr's monthly accounting period. A copy
of this report is due not later than the 15th day
of each month tc the Space Shuttle Program Cffice.
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2MA-9 NASA form 533P J,H,K EFO The NASA form 533E is an cpticnal monthly cost and Vol. III,
Report (Cption- performance report. This report shall he completed para 6.7.9
al - may be by the ccntractcr in accordance with the instruc- (Appx A)
used in place tions on the reverse side cf the form and addition-
of 533H, above) al instructions that are set fcrth in NASA Hand-

bcck S501.2A. The Perfcrmance Analysis Repocrt
(NASA Form '3 F) is due cn a negotiated date
normally noct later than 1C operating days following
the clcse cf the ccntractor's monthly accounting
period. A ccy cf this recport is due not later
than the 15th day of each month to the Space
Shuttle Prcgram Cffice.

2MA-10 NASA Form 533Q J,M,K EFO The NASA form 533C is a guarterly report for Vol. III,
Report obtaining ccsts projections required by NMI 9501.1A. para 6.7.9

This report shall be ccamleted by the contractor in (Appx. A)
accordance witt the instructicns cn the reverse
side of the form and additional instructions that
are set forth in NASA Handbook 9501.2A. The
Quarterly Cost Report (NASA Form 533Q) is due on a
quarterly frequency date normally not later than
the 15th day of the acnth preceding the first
quarter beinc forecast. A ccpy of this report is
due not later than the 20th day of the month pre-
ceding the first quarter being forecast tc the
Space Shuttle program Cffice.

2HA-11 Cost per Flight (TEE) Vol. XVI,
Feport para (TEE)

2MA-12 Information J,M,K EPO The document shall specify requirements for infor- Vol. V,
Requirements maticn products tc he delivered cr made available Table 7-III
Document (IRD) The documert shall certain the following sections.

a. General: Establishes information type
categories ard submittal identification
requirements common to all information
items

t. Infcrmaticn recuirements descriptions:
Ccmpiles specific infcrmation item des-
cripticns defining sutbmittal types,
schedules, NASA cffice of primary respons-
ibility, information use, interrelation-
ships, scope, content, and, where perti-
nent, format and raintenance

c. Information maintenance: Fstablishes
maintenance prccedures fcr specific cate-
gcries of information items as referenced

7-27



TABLE 7-III.- ECCUMENTS SUBMITTEE TC SSFO FCR INFORMATICN - CCNTINUEC

Number T -- itle - Source- CP- E ... ----- iticc--  n/Ccr E --- Reference

in the infcrmaticn requirements descrip-
ticrs

2MA-13 Information SX,J,M,K EPO The list shall be a cumulative listing of available Vol. V,
Accession List Project or Ircgran dccumentaticn and shall identify para 3.3

data released tc date as well as data released
during the Fast 3C days and how such data may be
cttained. The list shall ccntain the follcwing
elements.

a. Felated work breakdown structure (WBS)
numter

b. Eccument identification (document number,
title, and date)

c. Dccument security classification

Mcnthly updates shall be manual listings or tab
runs.

2MA-14 FevieU Data S,J,M,K EPC The purpcse cf this informaticn requirement Vol. V,
(Handcuts) frcm is to assure that the subject data is properly Table 7-III

significant Program/ disseminated tc cther centers fcr file purposes
Project Reviews in additicn tc the custcmary "Handout" at the

review.

2MA-15 Technical Per- SX,J,M,K EPC This reporting provides visibility of actual and Vol. III,
formance potential technical prbctlems and progress toward app. A
Assessment meeting techrical specificaticr and development

Reporting gcals for selected requirements.

2MT-1 In-Prccess and J,M EPC Lefines factcry acceptance checkcut requirements MVP, Vol. I

Integrated Check- from which the checkcut plans and procedures are fig. 4.1-1

cut Requirements prepared. Ccontains detail requirements with

Locument pass/fail limits which must be satisfied during
factcry checkcut. Alsc prcvides general require-
ments regarding retest, constraints, data, quality
and safety. Suppcrts element ErF & CEE.

2MT-2 Horizontal J MA Defines the Crbiter acceptance checkout require- MVP, Vol. I

Acceptance ments frcm which the acceptance flight checkout

Flight Require- plans and prccedures will be prepared. Contains
ments Document detail acceptance requirements with pass/fail limits

which must be satisified. Also provides general
requirements regarding retest, ccnstraints, data,

I-2E



TABLE 7-III.- DOCUMENTS SUEMITTEL IC SSEC FCE INFCSIEAICN - CONTINUEE

Number Title Source CPR - ---- escr iEju i c....f IIE---- eference

quality and safety. Submittal 12 months pricr tc
start of Ecrizcrtal flight test.

2MT-3 Preflight Check- J MA Defines the Crbiter Freflight checkout requirements MVP, Vcl. I
cut Fegmts Docu- from which the grcund turnarcund and preflight plans
ment-Ferry and HFT and procedures are prepared tc support ferry opera-

tion and EEF. Ccrtairs detailed requirements with
pass/fail limits which must be satisfied tc prepare
the CrbitEr fcr each hcrizcntal flight. Alsc
general requirements regarding retest, constraints,
data, quality and safety. Subnittal 12 months
prior to start cf hcrizcntal flight test.

2MT-4 Shuttle Certifi- RX IF This report identifies and monitors the certifica- MVP, Vol. I,
cation Status ticn status cf configurations identified in element Table 4.2-1
Report subsystem certificaticn plans and includes schedules

fcr test recuests, test article availability test
inplementaticn, test analysis reports, and approval.

Initial submittal of integrated status report due
1C work days pricr tc initial EDE. Updates are due
every quarter, until significant qualification ac-
tivity tbeins; monthly thereafter until first
manned crbital flight (FMOF).

2MT-5 Master Verifi- J,M,K EFO Volumes III to IX of the easter verificaticn plan Item 1MT-1
cation Plan, are element verificaticE plans fcr the orbiter, SRB,
Vols. III to external tank, main engine elements, paylcad
IX and payloae carrier, launch and landing site,

scftware,resFEctively, and ccrtain element-level
requirements and planning information similar to
that of Vclure II. Eleent vcltmes shall be
prepared by respective element ccntractcrs and con-
sist of element develcpsent, verification, analysis,
and test plans including associated support
dccumentaticr requirements. Submittal 5 working
days fcllcwing EEC approval but not later than FDP.

2MT-6 (Feserved)

2MT-7 Element Certifi- J,M,K EPO This repcrt identifies and monitors the certifi- MVP Vol. I,
cation Status caticn status cf configurations identified in Table 4.2-1

Report element subsystem plans and includes:

a. Elanned certification test/analysis
sctedule ard status

t. Identity of current test/analysis by
CE (certification requirement) number

c. Test hardware documentation status
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d. Test agency identity
e. Apprcval status

Submittal schedule is mcnthly starting with first
scheduled certificaticn test or analysis.

2MT-8 eport, J,M,K. EPC Fepcrts of the results cf all materials Vol. X,

Materials Test screening tests, configuration tests, and para 3.6.2.3,

Results submitted cn a continued basis. Each report NHB 8060.1

will state the identification of the indi-
vidual materials cr ccnfiguraticn, the
materials irtended use, aterial geometric
configuraticn, the test ctjectives, details
of the test setup, and test procedure con-
fcrming tc an approved test plan. It will
describe the measuring equipment used and
its calibrated accuracy. All test data
and observaticns, includirg ccfplete details
cn ancmalies and failures, and applicable
photographs will be presented. The test

report shall include the requirement for
review and approval by the ccgnizant test
engineer and quality control.

2MT-9 Materials J,M,K EPO All individual aterials, configurations, Vol. X,

Tests Requests and systems requests for testing shall be sub- Para 3.6.2.3

mitted to the responsible group that has the NHB 8060.1
overall encineerirng responsibility for mater-
ials contrcl and verification. The applicable
EEC's organization assigned this responsibility
shall review, dispositicn and track all
materials test requests.

The supplier/contractcr submitting the test

request shall identify itself and submit
rationale for the requested testing.

irctlemLmAction PAj

2PA-1 Problem Report J,M,K EPC All reportable prcblems shall be reported by the NHB 5300.4(1D),
most expediticus ethods; i.e., telecopier, tele- ID301, para 6

phone, telecraph, personal ccurier, etc. Frcblems
shall be reported tc the NASA within 24 hours of
occurrence or detecticn fcr each ccntractcr or sub-
contractor tier. Documented report due within 5 days

of reportable item identification. Subsequent up-
dates as required. The scope of the problem re-
ports varies according tc the nature of the problem.
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a. All problems that cccur during or sub- Table 7-VIII
seguent tc acceptance testing of flight
hardware and launch crerations essential
grcund suppocrt equipment, and grcund sup-
pcrt equipment the malfunction of which
cculd create a safety hazard cr induce
defects intc spacecraft equipment shall be
Iercrted. Prcblems that occur prior
tc acceptance testing that will, or have
the pctential to, adversely affect
safety, contribute tc the delay cf a
scheduled event, result in a design
change or that cccure during certifica-
ticn testing shall also be reported.
Fepcrt contents shall be as shown in
table 7-VIII.

b. A doccumented repcrt containing additional Table 7-IX
infcrmaticn shall be prcvided within 5
days cf reportable item identification.
eprcrt content shall be as shown in

tatle 7-IX.

2PA-2 Open Problem RX EPO This list shall cover data on all reported prot- Table 7-X;
List lems that have not yet been dispositioned and NHB 53C0.4(1D),

contain the irfcraticn shown in table 7-X. The ID301, para 6
open problem list shall be published and distrit-
uted onthly until the begining of qualification/
certificaticn tests, and weekly thereafter.
Initial submittal due I week after accumulation of
10 cr mcre repcrtable prctlems. Supplemental pub-
licaticns/updates shall be prcvided as required to
suppcrt specific test cr flight/launch events/mile-
stones.

2PA-3 Problem Close- J,M,K EPO The report shall document effocrts successfully de- Table 7-XI;
out and termining the cause of a problem for which cor- Vol. XIII,
Explanations rective acticn has been established and documenta- ID3C1, para 6
ReFcrt ticn released tc implement corrective acticn and

shall document effcrts taken tc determine the cause
of a problem and failing this, assurance that
recurrence cf the prcblem during a mission can be
tclerated and that prccedures to nullify the effects
cf the prctlem have been formulated. Initial sub-
mittal due 21 days after first problem report,
updated ccntinually as prcblen closeout/explana-
ticns occur. The rerorts shall contain the infor-
mation listed in table 7-XI.
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2PA-4 Failure and RX,J,M,K EEC This report prcvides a summary of reportable fail- NHB 5300.4(10)

Unsatisfactcry ure and unsatisfactory ccnditicn data for the Space ID301, para 6

Condition Shuttle s1stem tc facilitate NASA management visi-
Summary Report tility and mcritcring cf problem informaticn. De-

tails are tc be defined through coordination te-
tween NASA Centers and System Contractor.

SafetyFeliailit 1 and uality ISRI

2SR-1 Safety Analysis J,M,K EEC The report shall [rcvide safety assessment and NHB 5300.4(1D),

Report management visibility cf identified hazards and ID201, para 1
shall include as a minimum (1) results of hazard Table 7-XV
analyses, (2) a reccrd cf acceptable and unaccep-
table risks, (3) a record and current status of
residual hazards, (4) a list cf safety requirements
in element and subsystem specifications including
a crcss-reference tc the specification paragraphs.
Initial submittal of items (1), (2) and (3) due
prior to ErE's, subseguent updates as required.
Submittal cf item (4) due 2 weeks after submittal
of appropriate specificaticns. Fcr specific infor-
maticn tc be included in this repcrt refer to
table 7-XV.

2SR-2 Accident Report J,M,K EPO Reports cf ishaps, accidents/incidents, including NHB 5300.4(1D),
injuries tc personnel and damage to facilities ID200, para 8
cccurring during manufacturing, testing, and oper-
ations affecting space flight hardware, related GSE
or GFE, or the public safety, shall be reported to
the Ccntracting Cfficer cr his designated represen-
tative. Fcr mishaps, accidents/incidents cccurring
at facilities operated by the prime ccntractor, the
repcrting shall be as fcllows: (1) Mishaps result-
ing in death, cr injuries requiring medical treat-
ment, or damace tc eguiFmert cr prcperty, or near
misses (an cccurrence that cculd have resulted in
an accident) shall be repcrted within 12 hcurs;
(2) In additicn, any mishaps, regardless cf per-
scnnel injuries cr dcllar value cf property dam-
age that will cr may affect program development
schedule cr performance shall be reported by
telephone and T~X within 12 hocurs; (3) The report
format shall satisfy the "reccrdkeeping require-
ments" of CSEA.
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2SB-3 NASA ALERT J,M,K EPC Frctles with parts and materials are transmitted NBB 5300.4(1D),
System Docu- to ccntractors using the NASA ALERT system. These ID301, para 7
mentation prchlems are investigated by the contractors and,

when usage cf the alerted item is revealed, a
response identifying rescluticn, and/or cost and
schedule impact, is submitted to the applicable EPO.

The AIERT respnses received and the action taken
by each EEC shall be submitted to the SSPC for
information.

Submitted E wcrkirg days fcllcuing EPC receipt and
apprFcriate action, except during near tc launch
times when AIEETs will be closed in an expeditious
manner.

2SR-4 Failure Mode and J,M,K EPO These analyses shall contain the information shown Table 7-XII;
Effect Analy- in table 7-XII. Submittal due 5 work days after NBE 5300.4(1D),
sis (EMEA) EEO approval but no later than milestone reviews ID301, para 3

(EDR, CDE, FEE).

2SR-5 Vehicle and J,M,KX EPO The lists shall ccntain the following information. NHB 5300.4(D1),
GSE Limited ID301, para 4
Life Items a. Time/cycle significant items list Vol. XII,
list para 1.5.7

1. Defiriticn cf criteria for selection
2. Equipment requiring action such as

inspection, aaintenance, or replace-
ment, giving milestone points and
replacement pocints, and, where re-
quired, special measuring devices

3. General requirements for acquisi-
ticn of operating time/cycle data

b. Ace-contrclled item action list

1. Definition of criteria for selection
2. Age life limits for age-controlled

items and assemblies and periodic
action required for monitoring and
control of these items

3. Requiresents fcr historical data
records tc verify that age-sensitive
items are controlled within acceptable
limits

Submittal cf lists 5 working days following
acceptance ty EEC.
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25E-6 Project Parts J,K,M EPO This document shall ccntain the following: NHE 5300.4(1D)

list ID301, para E

a. list cf Freevaluated (qualified) general
usage contrclled EEE parts by generic

part type and rame, ccmmon designation,
centrclling specificaticn number(s),
identification of authorized sources, and
package type, as applicable. In addition,
it will contair:

1. Feference tc qualification status and
a summary cf pertinent applicaticn
informaticr and environmental criteria
for each type.

2. Pertinent derating criteria for each

EEE Fart type.
2. Identificaticn of limited life items
4. Eackward traceability
5. Selecticn criteria for including parts
6. Criteria for selecting alternate parts

b. list cf Fpreevaluated (qualified) general
usace mechanical and fluid parts.

1. Selecticn criteria for including parts
2. Criteria fcr selecting alternate parts

Initial submittal due ten working days pricr to SRE,
deltas monthly until systef PFE and reissues as

released internally by each EEC. Cuarterly thereafter.

2SR-7 Limited Life J,M,KX EPO The waiver shall document instances where an item NHB 530C.4(1D),

Waiver has exceeded its time/cycle limit specified in ID301, para 4

applicable rccess specifications and rationale for

accepting such items fcr flight cr in support of

flight and include vehicle installed hardware and

launch essertial GSE. The waiver shall contain the

item rame, number, serial number time or cycle
limit, reascn the item has (or will) exceed its

time/cycle limit, and rationale for accepting the
item for tligot cr prcpcsed acticn. Submittal

5 days follcwing EPG ap[rcval cf waiver.

2SR-8 Critical Items J,M,K NA The critical items list shall contain the informa- NHB 5300.4(1D),

list tion shown in table 7-XIII. Submittal 5 working ID3C1, para 3

days follcwing ELC apprcval but nc later than mile-

stone review (FEF,CrE, ERE).
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2SR-9 EEE Part Qual- J,M,K EPC The report shall cover each part newly qualified NHB 5300.4(10)
ification Test ty test tc its specificaticn. The report shall ID301, para 8
Report include the fcllcwing:

a. Reference to related qualification test
plan/descripticn cf test.

b. Sample size, measurements taken, test
prccedure, sequence, equipment used, and
acceptance criteria.

c. Identification of measurements outside
acceptance criteria, identification of all
failures, failure analysis.

d. Statement as tc sucessfulness of test, and
qualificaticn status of the part.

e. Reference to the controlling specification
tc which the qualification is applicable.

2SR-10 EEE Parts Where J,K,M EPO The printcut identifies flight equipment and launch NHB 5300.4(1D)
Used Status essential GS! EEE parts used in contractor, ID301, para 8
Frintout subccntractcr, and supplier equipment design

aFplicaticns. The ccntent of the printout should
include identificaticn cf parts by generic part
name and type, ccmcn designation. Specification
control drawing (e.g. ME rumber) manufacturer's H4
code cr rane, manufacturer's part number,
gqualificaticn status, quantity used per application
and ccmpcnent (Elack box) part number.

The fcrmat cf the printcut shall be indexed by the
fcllcwing tcpical headings followed by the remaining
data listed abcve:

a. Generic part name and type and common
designation (e.g., diode, zener, IN2S7C).

t. Part manufacturer H4 code or name (H4 code
is preferred).

c. Ccmponent (black box) part number
(e.g., MEXXX-XXXX).

Submittal is due within 5 days from receipt by
EEC. Updates will be submitted as required, but
not more frequently thar mcnthly.

2SR-11 Request, J,M,K NA The deviation of substitution requests shall, as NHB 5300,4(10)
Substitutions, a minimum, cortair the information in table 7-XIV. ID3C1, para E
And Deviations, Submittal tc SSEC for apprcval within 5 work days Table 7-XIV
EEE Parts following EEC approval.
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2SR-12 Contamination J,K,E EPC This document shall describe the cverall crgani2ed Vcl. X,

Ccntrcl Program approach fcr implementaticn ct an effective contam- para 3.6.12.1

Plan inaticn ccntrcl prcgram. The program described
shall define the tctal planned ccntamination ccntrol

system frec design ccncept through subcontracting,
fabricaticn, assembly, test, delivery, and opera-
ticnal lifetime of the ccntract items. Contamina-
ticn contrcls and cleanliness levels shall be ccm-
patitle with the most ccntamination sensitive
fluids and design features invclved. Ccntrols fcr
interface pcints for GSE, flight hardware, and
payload shall he included.

TIainingll

2TR-1 System Train- RX CD The document shall describe the data and ccnclu- Vol. (TBD)

ing Require- sions resulting from the Space Shuttle system
ments Analysis training requirements analysis conducted at JSC by

Document the System Contractor. The document shall identify
NASA needs for perscnnel trained in Space Shuttle

systems, describe the technical nature of such
needs, defire a training program to satisfy the re-

quirements, and establish guidelines for the pre-
paration of the Systems Training Plan. The docu-
ment shall be in three secticns.

a. Training plar reguirements: A description
and ground rules fcr preparing two-part
Space Shuttle System Training Plan

L. Training regquirement: A summary of re-
guirements and training for each of the
five categcries cf Space Shuttle system
training:

1. General Purpose Briefing
2. Flight Personnel Training (and

Instructcr Participation in Cpera-
ticns Harndbook evelopment)

3. Flight Controller Training (and
Contents and Preparation cf Pro-
grammed Instruction Manuals)

4. Eissicn Support Training
5. Ground Cperaticns Training
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epr ___.._ -ile rce OPR on mmen Rerence

c. Training program: A description of cur-
riculum, schedules, and calendar-phased
student loads needed to satisfy training
requirements

The document shall be published only once duringthe Space Shuttle Program and shall not be subject
to revision thereafter. The analysis documentshall be used as the basis for preparing the SpaceShuttle System Training Plan.

2TR-2 System Pro- EX CD System topic structure for identification of man- Vol. (TBD)Instruction 
uals will be initially defined in the Systems Train-Instruction 
ing Requirements Analysis Document and finalized inthe System Training Plan. Approximately eight man-uals are anticipated. Each manual shall include astatement of NASA flight controller job-orientedtraining objectives, illustrated self-teachingmaterials appropriate to the requirements, andlesson objective evaluators (quizzes) to measureachievement with reference to objectives. Morespecific definition of contents will be included inthe Systems Training Plan. Manuals will be formaldocuments in accordance with the System TrainingPlan. Each manual shall be revised approximatelyfour times during the Space Shuttle Program. Re-visions will include changes for purposes of bothconfiguration updating and training quality im-provement. It is anticipated that most or all re-visions will entail a reissue of the entire manual.
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Configglafin Easelin e B1

3CB-1 KSC Station Set KX KSC The KSC Station Set Specification shall contain the Vol. IX,

Specification facility requirements matrix by stations, SE (GSE) para (THB)

Specification end item requirements matrix (Requirements for end

item/station, end item/responsibility allocation, 
and

abbreviated item description (AID) sheets), facility

and SE layout drawings (as built), and functional

system block diagrams.

The following shall be included by reference:

a. Level II 9 III ICS's
b. Functional system schematics
c. CEI type specifications
d. Detailed design and construction drawings

e. Acceptance test procedures

3CB-2 ICD Cross Jm EPO Each design activity/contractor shall maintain an Vol. IV

Reference Index ICD cross reference index. The index shall consist para 5.1

of a list of engineering drawings cross referenced

to affected ICD's. Only engineering drawings which

describe interface requirements and which if

changed could cause a change to the requirements

specified in an ICD shall be 
cross referenced.

This will allow the designer to determine if and

which ICD's may be affected by a Froposed change

to engineering drawings.

3EN-1 (Reserved)
3EN-2 GSE Measure- J,M,KX KSC This document shall contain the GSE portion of the Table 7-II;

rents List  master measurement list. It shall contain the item 1EN-I

identification and characteristics by subsystem 
of Vol. IX,

all measurement and control parameters, which must 
para (TBD)

be reviewed or handled by the ground checkout or

data storage cr retrieval system. Included are

time-phased input requirements from the vehicle,

GSE, and facility, which will be used to size and

program the software and hardware system and in-

strumentation. Accuracy tolerances will be defined.

These data shall be further categorized for each

cperaticn to be perfcrmed from manufacturing, major

test, horizcntal flight, vertical flight, and

maintenance.

CHANGE 2
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c. Training prcgram: A description cf cur-
riculum, schedules, and calendar-Fhased
student lcads needed to satisfy training
requirements

The document shall be published cnly cnce during
the Space Shuttle Prcgra and shall not be subject
tc revision thereafter. The analysis document
shall be used as the basis for preparing the Space
Shuttle System Training Plan.

2TR-2 System Pro- RX CD System tcpic structure fcr identification of man- Vol. (TBC)
grammed uals will he initially defined in the Systems Train-
Instruction ing Requirements Analysis Eocument and finalized in
Manuals the System Training plan. Approximately eight man-

uals are anticipated. Each manual shall include a
statement cf NASA flight ccntrcller job-criented
training ctjectives, illustrated self-teaching
aterials aFprcpriate tc the requirements, and

lesson cbjective evaluatcrs (guizzes) to measure
achievement with reference to objectives. More
specific definiticn cf contents will he included in
the Systems Training Elan. Manuals will he formal
documents in accordance with the System Training
Plan. Each manual shall he revised approximately
four times during the Space Shuttle Program. Be-
visions will include changes for purposes of both
ccnfiguraticn updating and training quality im-
provement. It is anticipated that most or all re-
visions will entail a reissue cf the entire manual.
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Ccnfiquraticn Easeline (AC

3CB-1 KSC Station Set KX KSC The KSC Staticn Set Specificaticn shall ccntain the Vol. IX,
Specification facility requirements matrix by stations, SE (GSE) para (IEE)

end item requiremerts matrix (Requirements for end
item/staticr, end item/respcnsibility allccation, and
abbreviated item descripticn (AIL) sheets), facility
and SE laycut drawings (as built), and functional
system tlcck diagrams.

The fcllcwirg shall be included by reference:

a. level II 6 III ICS's
h. Functicnal system schematics
c. CEI type specificaticns
d. Etailed design and ccnstructicn drawings
e. Acceptance test procedures

n1 gijringJ1VJ

3EN-1 (Reserved)
3EN-2 GSE Measure- J,M,KX KSC This document shall certain the GSE pcrticn of the Table 7-II;

ments List master measurement list. It shall contain the item 1EN-1
identificaticr and characteristics by subsystem of Vol. IX,
all measurement and ccntrcl parameters, which must para (TED)
be reviewed cr handled by the grcund checkcut cr
data stcrage cr retrieval system. Included are
time-phased input requirements from the vehicle,
GSE, and facility, which will be used to size and
program the scftware and hardware system and in-
strumentaticn. Accuracy tclerances will he defined.
These data shall be further categcrized fcr each
cFeraticn tc be perfcrmed from manufacturing, major
test, hori2cntal flight, vertical flight, and
maintenance.

3EN-3 Analyses/Eval- R,S,J,M,K EPO Each design activity shall document the results Vcl. (TBD)
uations/Studies of analyses/studies/evaluations to define require-

ments and definition of the Shuttle System. The
desicn activity shall prepare technical data that
describe the studies, analyses, and results of
their effcrt. The individual data shall ccver
such technical specialties as test analyses, stress
analyses, life science studies, ground operational
support system studies, reliability analyses, and
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3EN-3 Analyses/Eval- R,S,J,M,K EPO Each design activity shall document the results Vol. (TED)uations/Studies of analyses/studies/evaluations to define require-
ments and definition of the Shuttle System. The
design activity shall prepare technical data that
describe the studies, analyses, and results of
their effcrt. The individual data shall cover
such technical specialties as test analyses, stress
analyses, life science studies, ground operational
supFcrt system studies, reliability analyses, and

CHANGE 2
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other studies and analyses performed that define
the requirements ard preliminary design of the
Shuttle system. The primary Furpcse of this
informaticn requirements is tc assure that study
results are reccrded, retained, and retrievable as
required.

3MA-1 Photography J,M,K EEO This requirement prcvides the Program Office with Vol. (TEB)
documentary and engineering photography and data as
necessary tc demconstrate major prcgram events and
technical activities. Each EE0 shall establish
suitable ccntrols tc assure a cost-effective photo-
graphic efcort.

3MA-2 Dccumentation SX,J,M,K EFC Each prcgram element shall prepare a documentation Vol. V,
Tree tree that shcus the organization and logic for para 6.C

documents tc be develcped within the scope of the
level II prcgram requirements. These documentation
trees shall ccntinue the basic philcsophy of
appendix E tc this vclume (TBE).

3MA-3 GFE Element R EPC For use by NASA in fcrmulating procurement packages Vol. (TEE)
Procurement to develop and deliver the planned external tank,
Package Eata sclid rocket bccster, airtreathing engines, and

cther GFE elements as directed by the NASA. The
system integraticn contractor, as part of.the sys-
tem engineerirg and integration task, shall define
and develc requireaent data, ICE's, and related in-
formation. The infcrmaticn shall be prepared for
the external tarks, soclid rocket booster, and
airtreathing engines. Specific content require-
ments for the GEE prccurement-related data shall be
determined by the NASA in conjunction with the sys-
tem integration ccntractcr. The packages shall des-
crite tecknical requireents including performance,
interfaces, safety, verificaticn reliability,
quality, aintainability, etc., as required. They
shall further describe cther program requirements
such as infcrmaticn requireerts, performance man-
agement procedures, schedules, configuraticn con-
trol, and cther management prccedures pertinent to
the rcgra element. The latter information shall
be included tc assure that management techniques
euployed cn GEE contracts are coupatible and to
facilitiate overall prcgram visibility by the NASA.
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The System Irtegraticr Contractor role in this data

preparaticn is to be a supporting role to the Prc-

ject Ctfice in FFE preparaticn.

FanufacturirZLest _t1J

3YT-1 Facility Acti- J,M,K EPC This activation plan shall perform the following Vol. IX,

vaticn/Deacti- functicns. para (IEC)
vaticn Plans

a. Identificaticr of the facilities to

te available for conduct of the Shuttle

Ercgram and definition of any modifica-

tions required to an existing facility

t. Lefiniticr of the respCcritilities of the

contractcr, asscciate contractors, and the

NASA in the various areas of site activa-
ticn

1. Facility design and review

2. Ccrstructicn mcnitcring
_. CSE lccaticns
4. Interface ccntrcls
5. Verification - facility
E. Site verification
7. Schedule ard ccntrcl

c. Cverall schedules for accomplishment of

individual site activation
d. tescriFticn of the doccumentation system to

be used in stating requirements, procedures,
and status

3MT-2 Test Peports J,M,K EPO These reports shall consist of information and data MVP Vol. I,

acquired during the conduct of major Table 4.2-1

ground and flight test programs. The test reports

shall contain, as a minimum, the following informa-

tion.

a. Test conditions
b. Cbjectives/considerations
c. Test site location
d. prctlems encountered and corrective action

e. Test article identification
f. Test conductor

g. Propellant and pressurants usage (if
applicable)

h. Test delays and causes
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i. Meteorological data
j. Summary of test article subsystem perfor-

mance
k. Pertinent recorded test data/logs
1. Test number
m. Test duration (if applicable)

3MT-3 Certification J,M EPO This document shall define the certification MVP Vol. I,
Requirements requirements applicable to each item of subsystem Table 4.2-1

hardware to certify its design.

The certification requirement shall include
the following:

a. Fart numbers, names, and effectivity
b. Test part number, serial number, test request

number and certification requirement number
c. Certificaticn method (test, analysis)
d. Specimen size and allocation to tests
e. Other P/N certified by this test/analysis
f. Configuration differences between test part

and production part
g. Hardware location on orbiter (station number)
h. Type of test (design proof, mission simulation, etc.)
i. Sequence and environments of tests
j. Test durations
k. Pass/fail criteria and tolerances
1. Operational mode of equipment during test (on/off)

3MT-4 Qualification J,M EPO The QSA is utilized for approval at the test Vol. (TBD)
Site Approval site prior to test teardown and formal report prepa-

raticn and submittal. Utilized fcr high ccst or
scphisticated certificaticn tests, where test is
ccnstraining other program milestones and other-
wise required by proper authority.

The qualification site approval provides a review of
test results for confidence that results are accep-
table pricr to test setup teardown (no repeat
testing is required). It shall include:

a. Test hardware identification.
b. Certificaticn Requirement No.
c. Test agency identify.
d. Test hardware configuration.
e. Sequence and environments of test.
f. Verfication of calibration, adjustment and

proper operaticn of test facilities or
instruments.
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g. Test evaluation.
h. Test hardware performance (key parametric

results).
i. Failure and anomaly evaluation.
j. Certification reccmmendaticn.
k. Approval signatures.

3MT-5 Certification J,M EPO The Certification Test Request is the document Vol. (TBD)
Test Request authorizing any test activity at a contractor's

facility. It provides the authority and direction
fcr utilizaticn of facilities, manpower, hardware,
procedure/preparation and schedule implementation
of testing.

The certificaticn test request shall contain the
fcllcwing:

a. Complete statement of test objectives.
b. est sequence and suggested procedure.
c. Requirements fcr test.
d. Instrumentaticn requirements including range

and accuracy.
e. Data acquisiticn requirements, conditions

and frequency.
f. Data reduction requirements, method

and fcrm.
g. Drawings as required for set-up and

instrumentaticn.
h. Repcrt requirements.
i. Phctcgraphic requirements.

3MT-6 Test Agency J,M EPO The test agency report is the formal report for all Vol. (TBD)
Report test informaticn and is prepared by the test agency.

It covers all test information as to objectives,
methods, facilities, test set-up and test data
including performance cr failures for the item
under test. It shall include the following:

a. Test objective. (reference the Certification
Requirement if apprcpriate.)

t. Test hardware descripticn.
c. Test set-up description including photographs

and drawings.
d. Test prccedure as run with validation.
e. Failure, deviaticn and anomaly details.
f. Test results and data.
g. Latoratory noctes with validation.
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3MN-7 Test Start J,M EPO The test start approval is a signed checklist to Vol. (TBD)
Approval assure that a test facility is adequate and prepared

tc conduct a certification test on major sophisti-
cated or high cost items. It shall contain as a
minimum the fcllowing:

a. part name, number, subsystem and CR number.
b. lest agency and site location.
c. Requirements - apprcved and/or available.

1. Acceptance test procedure.
2. Certificaticn/Cualification test

plan/procedures.
3. Drawing and specification.
4. Test hardware configuration.
5. Test facility certified.
6. Quality assurance available.
7. Development test results approved.
E. Measurement devices calibrated and

a suitable accuracy.

3HT-8 Quick Look J,M EPO The quick clok report provides test information Vol. (TBD)
Report on a preliminary basis for early confidence to

interested parties. It is an informal report
of test completicn and results and anomaly
informaticn. Its contents normally include
the fcllcwing:

a. Test objective.
t. lest hardware description.
c. lest setup.
d. Test procedure used.
e. Failures, deviations and anomaly details.
f. Preliminary test results.
g. Conclusion - will final test results

satisfy cbjectives?

3MT-9 Engineering J,M EPO The engineering analysis report provides all Vol. (TBD)
Analysis Report details of an analysis for certification or an

explanaticn for clarity of an anomaly occuring
during testing or to amplify a test result
ccnclusicn.

The report should be prepared by the responsible
design engineering unit and contain the following:

a. Certification requirements definition.
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b. Test/analysis cbjectives.
c. Certificaticn analysis logic and details.
d. Test results summary and explanation.
e. Identification of hardware experiencing

ancmalies.
f. Failure rescluticn and test anomality

explanation.
g. Test analysis conclusion and results.
h. Fcrmal certification recommendations.

3MT-10 Certification J,M EPO The certificaticn approval request is an internal Vol. (TBD)

Approval Reguest approval sheet fcr certification test and
analysis results. It is also used to request NASA
approval cf all certification tests and analysis
and their supporting dccumentaticn. It should
include the fcllowing:

a. Certificatict Reguirement Number
b. Fart number and name
c. Supplier part number
d. Sutsystem
e. Test agency and loccation
f. Test start and completion dates
g. Test procedure number and date
h. Test/analysis report number and date
i. Engineering Analysis Repocrt (EAR) number

and date (if required)

The CAR shall assure the fcllcwing:

a. Test procedure was ccmplied with
t. Ccnstraints noted are removed
c. Any failures corrected or dispositioned
d. Test/analysis data satisfies requirements
e. Test witnessing was as required
f. Test/analysis repocrt is acceptable and

attached

3MT-11 Certified J,M EPO The certified hardware list is a listing MVP Vol. I

Hardware List by subsystem and part number cf all certification para 2.3
level hardware which has been certified by the con-
tractor and approved by the NASA for flight. It is
used at FEE tc certify flight readiness.

The certified hardware list doccuments the fully
certified hardware at any point in the program.
It is develcped from the subsystem certification
index (Subsystem Certificaticr Plan) as
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certificaticn is completed and approved.
It should include the fcllowing:

a. Item part number.
b. Item nomenclature.
c. Item certification requirement (CR) numbers.
d. Subsystem involved.
e. Certification method.
f. Certificaticn effectivity.
g. Certification report reference.

3MT-12 Subsystem J,M,K EPO These plans provide fcr documentation of all sub- MVP Vol. I,
Certification system level certification requirements, including Table 4.2-1
Plans method of resolution (analysis, test, and etc.), to

permit internal coordination and approval prior to
implementation. This family of plans identifies all
vehicle subsystem and ground support equipment
certificaticn requirements. The plans describe the
method for satisfaction of each requirement for
certificaticn cf design and hardware adequacy at
progressive milestones (i.e., first horizontal
flight, first vertical flight, first manned orbital
flight, and cther significant events as appro-
priate).

a. The first section of each plan shall list
the subsystem and major assembly level
certification requirements corresponding
to the design and performance specified in
the respective subsystem requirements
handbook. For each requirement, the
certification method will be identified
(analysis or test) and a description pro-
vided as to the degree each contributes to
satisfaction of the requirement. The type
cf testing to be performed at each level
and the type cf data tc be obtained will
be specified along with a brief descrip-
ticn of any analysis required. The key
events or rilestcnes that are constrained
by each requirement will be identified.
The document(s) that provide a detailed
definition of the implementation plan will
also be referenced.

b. The second section of each plan shall con-
tain a matrix of all subsystems components
cr GSE end item certification and identify
the certification method for each type of
performance and environment requirements.
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TABLE 7-IV.- DOCUMENTS SUBMITIED 'C SSC CNI.Y UPCN FECUEST - CONTINUED

Number __ itle Source OP rescri.ti-c-LCcff-ents Beference

For certificaticn tests, the number of
specimens, test type, test rigor and qual-
ity assurance requirements will be summar-
ized. The extent of any analysis or sim-
ulaticn required will also be described,
identifying data sources, analytical tech-
niques and the type cf results to be pro-
vided. Where appropriate, reference will
te made to documentation that further de-
tails the methcd cf implementation.

Safetylseeliabiglgand_l _liy_((S )

3SR-1 FEE Parts J,M,K EPO Each EEE Fart shall be controlled by a specifica- NHB 5300.4(1D)

Specification tion (or ccbination of specifications) that de- ID301, para 8.c

lineate as a minimum: complete identification of
the part; physical, environmental, and performance
requirements; reliability requirements including

inspecticns and tests fcr qualification, acceptance,
and lot sampling where required; explicit require-
ments to be satisfied in accepting parts for use in

the contract hardware including 100 percent screen
and burn-in; packaging, stcrage, and handling re-
quirements; traceability requirements; and data re-
tenticn and submittal requirements.

3SR-2 Nonccnformance J,M,K EPO Paragraph IE50C of Reference ccntains information NHB 5300.4(1D)

Reporting on this type of repcrting. ID506, para 2

3SR-3 Contractor J,M,K EPC Where workmanship standards are necessary, they NHB 5300.4(1D)

Workmanship shall be based upon related process specification ID504, para 5

Standards requirements (Electrical Assembly, Fabrication
Processes, Structures, Ref. Infc.). The standards
shall ccntain appropriate product acceptance/rejec-
ticn criteria in visual form.

3SE-4 Acceptance J,M,K EPO Acceptance data/informaticn packages (ADP) shall be NHB 5300.4(1D)

Eata Package submitted fcr each deliverable end item including ID505, para 6

support equipment. The system used for ccmplila- Table 7-XVIII

tion, storage, and display of the acceptance data
shall make aximum use cf automated data storage
systems such as ccmputer storage, microfilm, etc.,
to support NASA acceptance and minimize the amount
of hard-ccpy data tc be shipped with the hardware.
Specific requirements relative to which data must
be displayed for acceptance and which data must
accompany the hardware at shipment shall be
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TABLE 7-IV.- DOCUMENTS SUBMITTED IC SSEC CNLY UPCN FECUEST - CCNTINOED

Number Title Source OPR DescriticoLM §__ents Reference

coordinated with NASA, JSC, and the System
Ccntractor for final resoluticn. Specific data
requirements are shcwn in Table 7-XVIII.

3SR-5 EEE Part Appli- J,K,M EPO These data shall document the results of EEE parts NHB 5300.4(10)
cation Analy- applicaticn and stress analysis reviews conducted
sis Report prior to design release for black boxes as follows.

a. Determinaticn cf electrical, thermal, and
mechanical stresses experienced by parts
in their equipment applicaticn and veri-
fication of compliance with derating re-
quirements

t. Consideraticn cf functional adequacy and
possible sensitivity cf parts to specific
applications

3SR-6 (Reserved)

3SR-7 Limited Life J,M,K KSC The data shall provide status in the following
Status Reports areas.

a. Defining those limited shelf-life items
installed in vehicles having a compliance
due within 90 calendar days

t. Those items that have not had compliance
accomplished

c. Alphanumeric listing including serial
number of all limited shelf-life items in
the program and those life limits includ-
ing next compliance due

d. Status of limited-life items installed or
vehicle-by-vehicle number on request to
suppcrt readiness review

3SR-8 Pressure Vessel J,M,K EPO The documentation shall be prcvided for flight or NHB 5300.4(1t)
Historical flight-type pressure vessels and pressure vessels ID505, para 6
Data installed in associated ground support equipment Table 7-XIX

that interfaces with flight hardware. Information
tc be included is described in Table 7-XIX.

3SR-9 (Reserved)

3SE-10 (Reserved)
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TAELE 7-IV.- LOCUMENTS SUEBMITED IC SSEC CNIY UFCN BECUEST - CONCLUDED

Number Title __Sogrce o _ rescriitic CcZglmets Reference

-------------------------------------------------------------------------

3SR-11 Sampling J,M,K EPO Sampling plans, cther than thcse contained in the NHB 5300.4(1D)

Procedures existing ilitary document, may be utilized by the ID 510, para 1

contractor after apprcval cf NASA or its designated
Gcvernment guality representative. Nonmilitary
acceptance sampling procedures to be employed in
the inspecticn of Shuttle hardware will be
submitted for approval 10 days prior to implemen-
tation.

The procedures shall ccrtain justification and
rationale, identificaticn of types of parts to
be sampled, method and criteria for determining
characteristics of hardware to be verified, method
of maintaining histcrical data relative to sampling
results, methcds.for assuring randcmness in selection
cf samples, criteria to be used in determining need
for change tc plan (reduced, ncrmal, tightened).

2SR-12 List of Critical J,M,K EPO (TBD) NHB 5300.4(1D)

Processes para (TBD)
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TAUL. I-V.- LIST OF SPACE SHUTTLE LEVEL II

PROGRAM DEFINITION AND REQUIREMENTS VOLUMES (1MA-1)

-~~~~~~----------------------------- 
___ _pRI Program Description and Requirements LVBaseline

II Program Structure and Responsibilities LV
III Program Planning and Analysis LV.

IV Configuration Management LV
V Information Management 

LV
VI GFE Management 

LV
VII Reserved

VIII mission Operations 
LF

IX Ground Cperations 
LGX Flight and Ground System Specification LF

XI Crew Operations 
LF

XII Integrated Logistics 
LG

XIII Reserved

IIV Paylcad Accommodations 
LP

XV Resource Management Policy and LRRequirements
XVI Cost per Flight Parameters Control LB

Document

XVII Reserved

XVIII Software 
FANote: See JSCC77CO, Vol. I for brief descriptions of each Volume.
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TABLE 7-VI.- LIST OF REQUIREMENTS/EFINIION DOCUM ENTS (2EN-b)

Book ----- ie---- ------ . . . .

1 STRUCTURES
Fuselage Structure
Crew Module
Wings
Vertical Stabilizer
TPS External Insulation
TPS Leading Edge
TPS Internal Insulation

2 MECBANICAL SYSTEMS
Landing System
Deceleration System
Docking Mechanism
Separation Mechanism
Actuation M(chanism
Payload Petention and Deployment

3 PROPULSION
Main Pro.,ul:ion
Reaction Cczttrol
Ortital Maneuver Propulsion
Airbreatling Propulsion

4 POWER
Electrical Power
Hydrauli( s
Auxiliar. Pcwer Unit
Ordnance

5 AVIONICS,
Guidance, Navigation, and Control

Communication and Tracking

Displays and Controls
Instrumentation
Data Process and Software
Electrical Power Distribution and 

Control

Computers
Shuttle Avionics Integration Lab

6 ENVIRCNMENTAL CONTROL AND LIFE SUPPCRT

Atmospheric Revitalization
Life Support
Thermal Control

(Continued)
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TABLE 7-V.- LIST OF SPACE SHUTTLE LEVEL II

PROGRAM DEFINITION AND REQUIREMENTS VOLUMES (1MA-1)

Vclumg ___ ______. Title Cr

I Program ,Description and Requirements IV
Baseline

II Detail Program Interrelationships LV

III Program Analysis and Planning IV

IV Configuration Management LV

V Information Management IV

VI GFE Management IV

VII Procurement Management IV

VIII Mission Cperations IF

IX Ground Cperations LG

X Flight and :ound System Specification IF

XI Crew Cperal )ns IF

XII Integrated Lugistics IG

XIII Reserved

XIV Payload Accommodations L

XV Resource Management Policy and 15
Requirements

XVI Cost per Flight Parameters Control I
Document

XVII Program Management Manual IV

XVIII Software FA

Note: See JSCC77CO, Vol. I for brief descriptions of each Volume.
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TABLE 7-VI.- LIST OF REQUIREMENTS/DEFINITION EOCUEENTS (2EN-6)

Book --- Title--------------

1 STRUCTURES
Fuselage Structure
Crew Module
Wings
Vertical Stabilizer
TES External Insulation
TIS Leading Edge
TPS Internal Insulation

2 MECHANICAL SYSTEMS
Landing System
Deceleration System
Docking Mechanism
Separation Mechanism
Actuation Mechanism
Payload Eetention and Deployment

3 PRCPUISICN
Main Frcpulsion
Reaction Control
Crtital Maneuver Propulsion
Airbreathing Propulsion

4 PCWEF
Electrical Power
Hydraulics
Auxiliary Power Unit
Crdnance

5 AVICNICS
Guidance, Navigation, and Control
Communication and Tracking
Displays and Controls
Instrumentation
Data Process and Software
Electrical Power Distribution and Contrcl
Ccmputers
Shuttle Avionics Integration Lab

6 ENVIECNMENTAL CCNTECL AND LIFE SUPECRT
Atmospheric Revitalizaticn
Life Support
Thermal Ccntrol

(continued)
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TABLE 7-VI.- LIST OF REQUIREMENTS/DEFINITION

DOCUMENTS (2EN-6) - CONCLUDED

Title

7 CREW STATICN AND EQUIPMENT
Cabin Arrangement
Crew Provisions and Accommodaticns

8 SOLID RCCKET BOOSTER

9 EXTIENAL TANK

10 GROUND SUPPORT EQUIPMENT
Manufacturing Support GSE
Major Ground Test GSE
Flight Test GSE
Grcund Software

11 FACILITIES
Mfg. Supt. Facility
Major Ground Testing Facility
Flight Testing Facility
Prod. Operations Facility

12 MAJCE GECUND TEST
Main Propulsion
Thermal Vacuum
Vitroacoustic
Hydraulic Flight Ccntrcl
Grcund Vibration

13 MCCEUPS

14 TRAINEES

15 FLIGET TEST EEQUIREMENTS

16 PAYICAD ACCCMMCDATIONS
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TABLE 7-VII.- TYPICAL OUTLINE FOR

REQUIREMENTS/DEFINITION DOCUMENTS (2EN-6)

1.0 SCOPE
2.0 APPLICAEII ECCUMENTS
3.0 REUIEEMINTS

3.1 GENEFAL
(This section common to all books will reference

system specifications and CEI for General Require-
ments.)

3.2 AVIONICS REQUIREMENTS
3.2.1 Performance Requirements
3.2.2 Design Requirements
3.2.3 Interface Requirements (if applicable)
(This section contains requirements which are
commcn to avionics as a generic category;
e.g., Radiation Survivability Capability.)

ABOVE INFORMATION ACCUMULATED AT AVIONICS BOCK LEVEL

Volume 1 Guidance, Navigation, and Ccntrcl
Volume 2 Communications and Tracking
Volume 3 Displays and Controls
Volume 4 Instrumentation
Volume 5 Data Processing and Scftware
Volume 6 Electrical Power Distributicn and Contrcl
Volume 7 Computers
Volume 8 System Integraticn Labcratcry

3.3 SUBSYSTEM REQUIREMENTS
3.3.1 Performance Requirements (Functicnal at

Mission Phase)
3.3.2 Design Requirements (Physical by "illities")
3.3.3 Ground Suppcrt Requirements
3.3.4 Interface Requirements

4.0 VERIFICATICN EEQUIREMENTS
4.1 DEVELOPMENT PLAN FOR
4.2 CERTIFICATICN REQUIREMENTS
4.3 ACCEPTANCE AND CHECKOUT REQUIREMENTS

(continued)
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TABLE 7-VII.- TYPICAL CUTLINE POF

REQUIREMENTS/DEFINITICN DOCUMENTS (2EN-6) - CONCLUEEE

5.0 SUBS gA2,g DFI IIJIg
(This section is a summary baseline definition which
provides road map to drawings Proc. Spec/Systems
schematic/process specs, etc.)
5.1 SUBSYSTEM DESCRIPTION
5.2 SUBSYSTEM PERFORMANCE AND CHARACTERISTICS
5.3 SUBSYSTEM INTERFACES

(ABCVE INFORMATION ACCUMULATED AT SUBSYSTEM
VOLUME LEVEL.)

7-53



TABIE 7-VIII.- REQUIRED ELEMENTS FOR

IMMEDIATE PROBLEM REPORTS (2PA-1)

Number Contents

1 Date of occurrence
2 Location of article at time of cccurrence
3 Test or operation being performed at time of

cccurrence
4 Prevalent conditions at time of cccurrence
5 Nonconforming article: part number, part name,

serial number
6 Contractor deliverable item descripticn
7 Indication of whether ncnccnformance is a failure

cz unsatisfactory condition
8 Symptom cf nonccnformance
9 Brief narrative descripticn of nonconformance,

including ccmparison of expected events with
actual events (cr results)

10 Criticality with relaticnship tc missicn effects
11 Cause cf ncnccnformance, if known
12 Contract number
13 Test document number
14 Subsystem affected
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TABLE 7-IX.- REQUIRED ELEMENTS FCR

SUBSEQUENT PROBLEM REPORTS (2PA-1)

Number - Contents ......

1 Uniquelyidentifiable report number
2 rate of occurrence
3 Location of article at time of occurrence
4 Test or operation being performed at time of

occurrence
5 Prevalent conditions at time of occurrence
6 Ncnccnforming article: part number, part name,

serial number, manufacturer, next higher
assembly part number

7 Next higher assembly: part number, serial number,
manufacturer

8 Contractor deliverable item description
9 Indication of whether ncnccnformance is a failure

or unsatisfactory condition
10 Symptom of nonccnformance
11 Brief narrative description of nonconformance,

including comparison of expected events with
actual events (or results)

12 Criticality of nonconformance with relaticnship
tc mission effects

13 Indication of whether problem is due to design
deficiency or manufacturing inconsistency

14 Ccntract number
15 Test document number
16 Time cycle in use
17 Subsystem affected
18 Planned date of dispositioning
19 All end items that may be affected ky the prctlem
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TABLE 7-X.- ELEMENTS OF OPEN PROBLEMS LIST (2PA-2)

Number Contents

1 Prtoblem Action Center (PAC) number
2 Date of occurrence or detection of nonccnformance
3 Indication of whether ncnccnformance classified as

failure or unsatisfactory ccnditicn
4 Part number on which nonconformance occurred
5 Part name on which nonconformance occurred
6 Serial number of part on which ncnccnformance

occured
7 Manufacturer of part on which nonconformance cccurred

8 Symptcm of nonconformance

9 Test teing performed at time of cccurrence
10 Brief narrative description of nonccnformance
11 End item on which nonconformance occurred, if

applicable
12 Prevalent conditions at time of ncnccnfcrmance
13 All end items that may be affected by ncnccnfcrmance
14 Problem report numbers and dates that relate to

the same problem, as available
15 Criticality of nonconformance
16 Indication of whether nonccnformance is design or

manufacturing oriented, as availatle
17 Analysis results, including laboratory test results,

as available
18 Cause of nonccnformance, as availatle
19 Corrective action, as available
20 Estimated closeout date
21 Date prctlem is closed
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TABLE 7-XI.- ELEMENTS OF PEOELEM CICSECUT

AND EXPLANATICNS EEOST (2PA-3)

gumber Contents
-----er---------- Cotns----------------

1 Uniquelyidentifiable report number
2 Date of occurrence
3 Location of article at time of cccurrence
4 Test or operation being performed at time of

occurrence
5 Prevalent conditions at time of occurrence
6 Nonconforming article: part number, part name,

serial number, manufacturer, next higher
assembly part number

7 Next higher assembly: part name, serial number,
manufacturer

8 Ccntractor deliverable and end item descripticn
9 Indication of whether nonconformance is a failure

or unsatisfactory condition
10 Symptom of nonconformance
11 Erief narrative descripticn of ncnccnfcrmance,

including comparison of expected events with
actual events (or results)

12 Criticality of nonccnfcrmance with relaticnship
tc mission effects

13 Indication of whether problem is due to design
deficiency or manufacturing inconsistency

14 ResElts of analysis, including laboratory tests
15 Corrective action that has been established

(closeout), including reference tc released
documentation establishing this corrective acticn

16 Efforts made to determine nonconformance cause
(explanation)

17 Cause of nonccnfcrmance (clcsecut)
18 Contract number
19 Test document number
20 Time cycles in use
21 Subsystem affected
22 Late of dispositicning
23 Problem report numbers, and dates, that relate

tc the same problem
24 Previous history cf ncnccnforming article
25 Explanation rationale (explanaticn)
26 Assurance that explanations using redundancy

and/or alternate modes of operation as one of
the elements do not negate each cther
(explanation)

(continued)

7-57



TABLE 7-XI.- ELEFENTS CF PECELEM CLCSECUT

AND EXLANATICNS fEFORT (2PA-3) - CCNCLUDED

Number Contents

27 Date when last test of article, prior tc mission,
is to he performed; statement as tc whether cr
not nonconformance is detectable during missicn
(eiFlanaticn)

28 Effect on mission if nonccnformance recurred and
recommended operaticnal wcrkarcund prccedures
(explanaticn)

29 Vehicle effectivity of problem closeout/explanaticn

7-58



TAELE 7-XII.- ELEMENTS OF FAILURE MCDE AND

EFFECT ANALYSIS REPORT (2SR-4)

Number Contents

1 System/subsystem assembly/item - Identification of
item for which the FMEA is being conducted tc
the level of its identity

2 Prepared/approved by - Identificaticn of analyst
who performed the FMEA and individuals respcnsible
for overall FMEA effort

3 Page/date/superseded - Pages numbered and dated
individually; each page indicating total rubered
pages per item, superseded page dates indicated

4 Item identification - Name, identification number,
drawing number by which the ccntractcr identifies
and describes each compcnent cr module.
Drawing Reference Designation: Identification of
the component or module on the schematic. Cuantity:
Total number of items in the subsyster.

5 System logic diagram number (if applicable) -

Identification number of FMEA system logic block
diagram and of the function

6 Function - Concise statement of the function
performed

7 Failure mode and cause - Identificaticn of the
specific failure mode after considering the four
basic failure conditions.

(1) Premature operation
(2) Failure to operate at a prescribed time
(3) Failure to cease operation at a prescribed

time
(4) Failure during oFeraticn

For each applicable failure mode, the major
cause(s) including operational and environmental
stress factors described, if known

8 Mission phase - Phase of mission in which failure
occurs, e.g., Prelaunch: checkout, ccuntdcun;
Flight: boost phase, earth orbit, etc.

9 Failure effect on - Subsystem, interfacing subsyster
(i.e., system), mission/crew, element and/or vehicle
as required.

10 Failure detection method - A description of the
methods by which the failure could te detected

11 Correcting action - An identification of correcting

(continued)
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TABLE 7-XII.- ELEMENTS CF FAILURE MCLE AND

EFFECT ANALYSIS EEFORT (2SE-4) - CCNCLUDED

Number Contents

action, automatic or manual, which could be taken
tc circumvent the failure. Include statement cf
alternate means of operations and redundancy available
after failure.

12 Failure mocde criticality category designaticn -
Categorization of failure cde criticality in
relaticn to crew safety and mission effect

Criticality 2 or 3 equipment shall be further
evaluated in accordance with the redundancy hard-
ware screens described below. A notaticn will be
made identifying each screen the hardware dces
nct pass.

(1) The redundant elements are not capatle of
checkout during the ncrmal mission turn-
around sequence

(2) Loss of a redundant element is not readily
detectable by the flight crew

(3) All redundant elements can be lost by a
single credible cause cr event such as
contamination or explosion.

13 Revision - A notation shall be made opposite each
entry that has been changed since the previcus
submittal.

14 Time frame - Time required to make corrective action
and time available to be included.

15 Ground rules and assumpticns - Statement of all ground
rules and assumptions fcllowed during the perfcrmance
of FEEA.

16 Remarks/Hazards - Statements of any remarks, reccmmen-
dations, and potential hazards as required.
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LABLE 7-XIII.- ELEMENTS OF CRITICAL ITEMS LIST (CII) (2SE-8)

Number ......... Contents

1 System/subsystem/assembly/item - Identifies the
item on the CIL. Include on the CII all criticality
1,2, and 3-Sut-I items.

2 Criticality category - Identifies the criticality
category of entries considered on the CIL. The
entries should be grouped into criticality
categories 1, 2, and 3-Sub-I items.

3 FMEA reference - Entries shculd be referenced tc
the FEEA from which they were derived.

4 Prepared by/approved - Identifies the analyst pre-

paring the CIL and the appropriate individuals
responsible for the overall FMEA/CII effort.

5 Data/superseding - The date on which each page is
approved should be entered. If the page teing
submitted supersedes a previcusly submitted page,
the date of the previous page should te entered
cn the superseding line. If there has teen no

previous submission, "None" should he entered.
6 Item identification - Identifies the item name and

item number with the entry.
7 Failure mode and cause - Identifies the failure

mode and major cause(s) associated with the entry.
8 Failure effect - Identifies the specific effects

associated with the entry. The effect statement
should specify the safety and mission success
consequences.

9 Raticnale for acceptability - Identifies the
rationale or justifiitem cation for retaining the critical
item where no raticnale or justification is given,
corrective action(s) for eliminating the critical item
shall be given.

10 Redundancy hardware screens - Indicates each
redundancy screening criteria which the
redundant item fails as descrited in item 1 of
the FMEA. If the item passed all redundancy screening
criteria, indicate the criticality.

11 Corrective action/retention classification - The
critical item should be classified as follows:

Al. Item for which design action is
recommended.

A2. Item for which additional in-flight and
ground procedures (cperaticnal, test, and
manufacturing) are recommended.

(continued)
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TAELE 7-XIII.- ELEMENTS OF CRITICAL IIES

LIST (CIL) (2SR-8) - CONCLUDED

Number -- -- -- -- -- ----- nts

B. Item for which analysis and test results
support acceptability and adequate prc-
cedures exist to minimize the effect cf
cccurrence or eliminate problem.

C. Item involving passive equipment charac-
teristics. Adequate safety margins exist
and test results prcve acceptatility.

12 Critical item identificaticn - indicates the tctal
number of critical items resulting frcm use cf
the item (i.e., same part number) in the design.

13 Revision - An identifier shculd be placed in the
revisicn blcck opposite each entry that has been
changed since the previous submittal.

14 Total critical items - Include the total number of
critical items by criticality. The summaticn shall
be performed in a manner such that one item shall be

ccEnted uniquely.
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TABLE 7-XIV.- EIEMENTS OF BEQUEST, SUBSTITUTIONS

AND DEVIAICONS, EEE PARTS FEEPOT (2SE-11)

Number Contents

1 Equipment name, function and criticality, ccmpcnent
number and serial nunber, supplier/sutccntractcr
and effectivity.

2 Subassembly name, number, and criticality.
3 Part name, type and ccmmon designation (clcsest

ccmmercial equivalent), specification number and
part manufacturer of the parts contained in the
as-designed equipment.

4 Deviated or substitute part number, part manu-
facturer and specification number, part name,
part type, common designation (closest ccmmerical
equivalent).

5 Salient differences including SCD reliatility and
quality requirements and screening and turn-in
between design baseline and deviated or sub-
stitute parts.

6 Qualification status and basis of qualificaticn of
deviated or substitute part.

7 limited life (yes, nc).
8 Justification for deviaticn or substituticn in-

cluding technical adequacy of deviated or sub-
stitute part. Where a limited life item is
affected, the contractor shall ensure that prcper
changes are made to limited life control lists.
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TABLE 7-XV - ELEMENTS OF SAFETY ANALYSIS BEECRI (2SF-1)

Number Contents

1 Hazard Analysis Results including, as applicable:
System/subsystem/assembly/item; Reference documen-
taticn/drawing; Reference FMEA; Event/Missicr
Phase; Page/date/revisicn; Prepared/approved by.
The Hazard Analysis shall consist of:

a. Hazard Identification including descripticn
and cause.

b. Hazard Effects on perscnnel and equipment,
including mission/event/activity effects and
response time available.

c. Hazard level
d. Hazard Control Acticns, including preventive

measures considered and corrective acticn(s)
selected (Hazard eduction Precedence Sequence);
remedial measures considered; risk assessment,
and acticns required.

2 A record of acceptable and unacceptable risks, in-
cluding supporting rationale.

3 A Hazard Status summary, consisting of:

a. BA# - Hazard analysis sheet identificaticn
number.

b. Hazard Description - Erief narrative descrip-

tion of hazard.
c. Initial Hazard Level - The hazard level assigned

to the identified hazard prior to applyinc the

EPFS (Hazard Reducticn Precedence Sequerce)
corrective action. Include hazard carried over
for tracking frcm previcus phases:

"CA" - Catastrophic
"CE" - Critical
"CN" - Ccntrolled

d. Reduced Hazard Level - The proposed hazard
level tc which the hazard may be reduced upcn
verification/accomplishment of the HEES ccr-
rective action.

(continued)
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TABLE 7-XV - ELEMENT OF SAFETY ANALYSIS
EEFOET (2SR-1) - Concluded

e. HEPS _ation~al - The HRES step cr ccmbinaticn
cf steps proposed to eliminate or reduce the
hazard:

"E" - tesign
"S" - Safety revice(s)
"W" - Warning Device (s)
"F" - Procedure(s)

f. ALS _kiiL _hf ! - The hazard level assigned
after considering HRPS ccrrective acticn.

"CA" - Castastrophic. Residual hazard, requires
tracking.
"CR" - Critical. Residual hazard, requires
tracking.
"CA/CN", "CR/CN" - Hazard level has been
reduced, but HRPS rationale requires study cr
verification/accomplishment.
"CN" - Ccntrolled. Hazard level has been re-
duced via proven design or verification/acccm-
plishment of HEPS step(s). resign accomplish-
ment must be ccnfired at CDR. HRPS accca-
plishrent must be ccnfirmed by successful
ccmpleticn of test programs, analyses, or
training programs.
"C" - Eliminated. Hazard has been elimirated
ty design.

g. Remarks - Flag cut residual hazards ("CA" cr
"CR") and recommend rescluticn. Emphasi2ze
those hazards requiring further study, test,
or analysis and status of resolution - nct
started, in work, cgmlEfgg, or NA. Identify
hazards reccmmended tc be accepted and reference
risk assessment rationale.

List of safety requirements in element and su-
system specifications, including a cross-refer-
ence to specification paragraphs.
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TAELE 7-XVI - MASS PEOPERTIES REFCATING IPAN

I. PUFFCSE

The purpcse of this plan is tc detail the mass property
reporting required from each prcject element and to establish
the method and procedures for ccmbining the project element
inputs into an integrated mass property reporting system.

II. RESPCNSIBIIITIES

A. P.rgam Cffice

Has overall responsibility for providing integrated ass

property reporting system.

B. Svstem Contractor

Respcnsikle fcr preparation of Shuttle Mass Property
monthly reports. Assuring that data have teen correctly
integrated and that Project Cffices/element contractors have
been supplied necessary data (Rcckwell input data) that they
require tc generate element data.

C. Froject Cffices

Have responsibility for providing the element mass property
data described below. These data shall be provided directly to
the system contractcr frcm the element ccntractcrs. Ihe

Project Offices shall provide liaison personnel (tASA thrcugh
coordination eetings and element contractors as required
through on-site support at system contractor) to the
system contractor to assure establishment of ccnsistent

reporting techniques and data requirements.

D. Integration Division ( rslramegtions Oi

Is respcnsitle tc the Program Office for the overall

NASA coordination and monitoring of the system contractcr in

the area of mass prcperties reporting.

III. REFOETING ECUIEEMENTS

A. MnthlyNiqht_~recqting

Each major element ccntractcr shall sutmit the following
specific informaticn. Data Lase tapes are not required until
six months after ATE. Tape formats shall be compatible with

(continued)
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TABLE 7-XVI - MASS ECEE IES OEPOBTING PLAN

requirements as defined in next section.

1. eight data base shall be submitted monthly and
shall be reported tc the detailed ccmponent level cn tape.
Identification of individual components by drawing number or
functional ccde plus vehicle effectivity code shall be provided.
Changes in ccmponent weight from month to month shall be identi-
fied and explanation of the charge shall be provided. Alsc,
the maturity of all weight reporting shall be identified
(i.e., layout, estimated, calculated or actual).

2. Mass Eroperty Data

a. Weight and Center of Gravity - height and
center of gravity of all components shall be presented tc the
nearest pound and inch (in all three axes), respectively.

b. Mass Moment and Products of Inertia - The mass
moment and prcducts of inertia of all components shall be given
tc the nearest slug-feet (10- 6 ) squared about three mutually
perpendicular axes through the center cf gravity.

3. Current potential weight increases or decreases
shall be submitted as part of this monthly weight and mass
property report. Action being taken by the contractor cr action
required by NASA in implementing these weight changes should be
noted, including the status in regard tc implementing these
changes.

4. The contractor shall provide sufficient engineering
data in the weight and mass property report tc define the
fcllowing. These data need to be updated only if a change has
cccurred.

a. Drawings and/or sketches which show detailed
configurations with sufficient dimensional data tc show loccation
of expendable tanks, mechanical systems, interfaces, major
staticn locations, coordinate system, etc.

b. ET and SRE fluid and propellant tank capacities,
residuals, depletion sequences, and depletion tables wkich shcw
incremental mass property variations. Physical characteristics
of fluids and propellants shall alsc be included.

c. Design data utilized fcr determining weight
shall be defined; i.e., sizing criteria, locad factors, etc.

(continued)
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TABLE 7-XVI - MASS PECEERIIS REPORTING PLAN

5. Summary of critical weight and mass property
elements (i.e., c.g. boundaries, slosh models, etc.).

B. Mass Proerties Historys.,

An actual weight lcg shall be maintained by each
element contractor for each major end item. The lcg shall

provide mass properties information applicable to acceptance,
delivery, and instructions for subsequent weighing of the
vehicle during operaticns. The locg shall ccnsist of:

1. Title Page

2. Table cf Contents

3. Actual Weight and Balance Feccrds

4. Record of Items Removed, Added and/or Beplaced

5. Basic Weight Check List

7. Tables and Charts

a. Weighing Instructions

t. Vehicle Diagram

c. Compartment or locker Loading tata

d. Center of Gravity rata

e. Fluid and Propellant Typical Loading

f. Payload Cargo loading Eata

IV. WEIGHT DATA BASE TAPE FCEHAT ANE EECUIEIMINTS

A. Either 7 or 9 track tapes are acceptable.

B. All _taes must be clearly labeled. Label must
contain:

1. Vendor's name

2. Feel/volume identification

(continued)
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TABLE 7-XVI - MASS EBOPERTIES REPORTING PLAN - CCNCIEUED

3. Number of tracks (7 - 9)

4. Becording density, bits/inch

5. Logical record length (blccking factor)

7. Number of files

8. For SL tapes: DSN fcr each file

c. A-eIeS a- Ifa!sa_ 1.E AAlIsent I
fog each talE. Ibis letter shall clearly describe the data on
each volume and file, and shall specifically reference the
vendor's reel identificaticn number.

V. SCBHEDUL

A. Montjhgbjq jt,~ q

Initial submittal due on the 15th of the month
follcwing the first full month after ATP. Subsequent submittals
are due monthly and are to be delivered tc Ecckwell International
(system contractor) by the 15th of each acnth such that tctal
Shuttle (Orbiter, ET, SRB) mass properties rercrt can be integrated
by the first cf the following month.

B. M ass i eH99

Initial submittal at delivery. Lcgs shall be kept

updated throughout life of vehicle/hardware.

VI. CCCRDINATIC5 MEETINGS

NASA (JSC, MSFC, etc.), Rockwell International, and

element contractors shall hcld pericdic meetings to resclve mass

property repcrting and format issues.
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TABLE 7-XVII - INTEGBATED SCBFMATICS

Levels of integrated schematics are as fcllcws:

a. Shuttle subsystem block diagrams. This schematic will

depict a gross relaticnship between the subsystems, elemerts, and
support equipment and will show gross functional interfaces.

b. Vehicle integrated schematics will depict the relation-
ship of the ccmponents within the subsystems and their relation-
ship to the ccmpcnents of other subsystems. The level cf detail
will include black box interface plug and pin detail. In addition
to the operational subsystem, the schematics will show grounding
and shielding details, provide convenient pictorial representa-
ticn cf controls and displays and include tabular listings
necessary tc provide access to schematic representation of
specific controls, displays, reacte ccmmands, and instrumentation
response channels.

c. The vehicle and support equipment integrated schematics
will depict the relationship between the vehicle subsystems
and the support equipment including facility involvement for
each station or site. The level cf detail and areas cf involve-
ment will be the same as in item 2 preceding.

The System .Contractor shall also prepare and aintain system
level integrated schematics for:

a. Majcr Ground Test

b. KSC lest and Cperations

Ihe System Ccntractor Integrated Schematics shall include a
symbology index tc standardize prcgran-wide use cf'symtcls for
integrated schematics. Element ccntractors will prepare and
maintain those integrated schematics for the Shuttle elements
as considered necessary by the Prcject officer. Element
contractcrs shall supply the System Contractor with the design
data necessary to be included in the system level integrated
schematics.
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TABLE 7-XVIII - ELEMENTS OF ACCEPTANCE EATA EACKAGE

The follcwing information shall be available for each end
item, with the capability to transmit the infcrmaticn with the
end item, for non-flight hardware end items and fcr less ccmplex
items, apprcpriate pcrticns of such data will be included,
commensurate with the complexity and end-use of the hardware.

i. gq~ggiqggigcy - Information identifying time/
cycle sensitive items installed in the end item, the allcwable
design linitaticns of each, accumulated operating time/cycles
and remaining time/cycles, including required action pcints such
as operation, inspecticn, or maintenance.

2. Age Sensitie_~g.gs - Information identifying each age
sensitve item installed in the end item, the design life limita-
tion and expiraticn date of each.

3. palvers and Deyiatian2 - Identification of each
waiver/deviaticn applicable to the end item and/or installed
components.

4. ShortagesZC.en Work - Identificaticn cf each hardware
shortage/open work item existing at time cf delivery, including
but nct limited tc:

a. Cpen discrepancy reports
b. Cpen squawks
c. Uninccrporated engineering requirements (i.e. Engineer-

ing Crders, drawing changes, unaccomplished tests) as
required by the as-designed ccnfiguraticn.

5. MateriajEes ei Actions - Identificaticn cf each
Material Review Disposition applicable to the end item and/or its
installed traceable compcnents (i.e., these ccmpcnents requiring
traceability by engineering documentaticn).

6. Removals andReElacements - Identification cf each
hardware removal/replacement frcm systems installaticn thrcugh-
cut subsystem test, integrated systems test and delivery.

7. As-Bu _-g gRig]gLigg - Identification of the as-built
configuraticn of each end item including engineering charge
incorporation, to the traceable ccmFcnent level.

NOTE: Deltas between the as-designed and as-built ccnfig-
uration will be reported as cpen wcrk in item 4 above.

(continued)
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TABLE 7-XVIII - ELEMENTS CF ACCEPTANCE
DATA PACKAGE - CONCLUDED

8. Ncnflight Hardwa~e - Identification and location cf
nonflight and temporarily installed hardware items contained in
each end item, including serialized streamers attached tc all
nonflight items not requiring physical removal tc ccmplete flight
installaticns.

9. Test Sesults - Information identifying results cf sub-
systems, end items and integrated systems tests, including test
variances.

10. GEE loq Books - Log Bccks received with each GFE items
(i.e., Engine log Books) will be updated as required fcr field
site maintenance and transshipped with the hardware.

11. Field Site TLansgfer ook - Documenting shcrtages/cpen
work at time of delivery and tc provide a means cf dccuuenting
initial inspection operations/results at the field location.

12. DD Fcrm 250 - Documenting Government Acceptance.

13. Other Reuirements - Additional data recuirements that
apply to a particular end item will be included in the AEE. Thes
requirements will be identified by the SSPO or EPC.
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TABLE 7 - XIX - EIEMENTS OF PRESSURE NESSEL HISTCBICAI DATA

The documentation shall be provided for flight or
flight-type pressure vessels and pressure vessels in-
stalled in associated ground support equipment that
interfaces with flight hardware.

The following documentaticn shall be prcvided with the
initial delivery of a given type cf pressure vessel, but
need not be submitted on a recurring basis for subse-
quent deliveries of identical pressure vessels unless
changes are inccrporated. The doccumentaticn shall
indicate hardware effectivity.

1. Manufacturing Sequence of Operaticns
2. Manufacturing and Process Specifications

(Includes chemical processes, cleaning, welding,
heat treatment, etc.)

3. Inspection Methods and/cr Specifications
4. Fluid to Fluid and Fluid tc Materials Ccapatibility
5. Design and Cualificaticn rata

The follcwing documentation will be included in all
pressure vessel packages shipped to the customer for
each delivered pressure vessel.

1. Material composition and mechanical prcperties.
2. Mechanical prcperties cf forging and vessel.
3. Heat treatment of forging and vessel.
4. Fluid exposure and temperature during fatrication

end testing.
5. Cleaning materials used, sequence of use, pressure

if applicable.
6. Welding, weld joint preparaticn cover and backup

gases and contrcls, repair procedures and ccntrcls,
filler wire ccmpositicn.

7. Inspection results.
8. Discrepancy and MR records.
9. Pressurization Data Lcg delineating actual chrcnc-

locgical test and checkout history, including all
prcof, leak and cycling data along with the macni-
tude of pressure, type cf pressurant and numter cf
pressure cycles to which the vessel was subjected.

10. Presstre vessel statement indicating acceptability
for flight use (GSE pressure vessels are excluded
from this requirement).

11. GSE Exclusion. All GSE pressure vessels which have
been designed, fabricated, and tested tc the require-
ments of the ASME code for Onfired Pressure vessels.
Secticn VIII, 1971 Edition are excluded from the

(continued)
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TABLE 7 - XIX - ELEMENS CF FEESSURE VESS1L UISISICAI EAIA

(CCNCLUEEE)

atcve requirement, tut dccumentaticn reflecting
identification, use, pressure ranges, locaticn and
certification of compliance to design, fatricaticn,
and testing in acccrdance with the ASME Code, for
Unfired Fressure Vessels, Secticn VIII, 1971
Editicn, shall be provided.
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The Space Shuttle Program Office (SSPC) requires
certain information in crder to perform its system
integration function and to support its interface
with NASA Headquarters. This infcrmaticn will be
provided from two primary sources - Space Shuttle
Project Offices and the Space Shuttle System
Contractor. Additionally, there is a requirement
for selected information prcduced by program
elements to he made available fcr use by cther
program elements. These requirements must be
recognized and treated individually to assure that
the proper communication of necessary infCrmation
is accomplished.

8.1 SPACE SEUTTLE PROJECT OFFICES

Scme of the informaticn provided to the project
offices by their contractors will also he made
available to the Prcgram Cffice and cther prcgram
elements simultaneously. This type cf informaticn
may include such items as approved plans,
schedules, configuration data, and progress/status
reports. Other information should te consolidated
at the project level and provided tc the Frcgram
Cffice accompanied by the prcject manager's
analysis. This type of information may include
such items as contract activity/status,
cost/otligation, acticn item repcrts, impact
analysis, etc. Each prcject office shall prcvide
apprcpriate instructions to its respective
contractors regarding the foregoing procedures.

8.2 SPACE SHUTTLE SYSTEM INTEGRATICN ANE CSEITEF
VEHICLE DEVEICPIENT CCNIFACT E

In its role as the Space Shuttle System
Contractor, Rockwell Internaticnal, Space
Division, is respcnsible for developing,
acquiring, analyzing, and reporting system-level
information to the Program Cffice. This includes
such items as the program schedule, total system
mass properties, integrated test program
requirements/activities, program
requirements/status, etc. In order for the System
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Ccntractor to accomplish this function, it mill ke

necessary for him to have access to certain types
of informaticn from other program elements. Each

project office shall assure that the proper
arrangements are made with its
ccntractors/performing activities tc enable the

System Ccntractor to acquire that information

required to meet his repcrtcrial ctligations in a

timely manner. Other Space Shuttle-related
information generated as a result of NASA in-house

or contracted effort, exclusive of sensitiVe data,
shall be provided to the System Ccntractor as it

is developed and as it has application to system
or integration aspects of the program. Figure 8-1

represents a summary description cf the
communications flow required for the Space Shuttle

Program. The official communicaticns flow that

takes place between the Program Office and the

Project Cffices is established by this Ievel II

Program Definiticn and Eeguirefents dccument. The

official communications flow that takes place
tetween the project offices and their respective
ccntractors is established by contract provisions.
However, various types of informal communications
and coordination are required to ensure the most
efficient cperaticn of the many elenents cf this

program. Each prcject office shall assure that

this requirement is recognized and implemented as

appropriate to ensure that adequate contractcr-to-
NASA and contractor-tc-ccntractcr ccmmunicaticns
are permitted and enccuraged. All Ercgram
interface with Shuttle users, or the payload

ccmmunity, will be accomplished and/or contrclled

by the Ercgram Office.

8.3 LISTEIBUTICN INSTRUCIIONS

The size, ccmplexity, and interrelaticnships
inherent tc the Space Shuttle Program require that
each program element have ready access to selected
informaticn developed ty cther prcgraa elements.
Therefore, informaticn developed by each prcgram
element shall be reviewed for possible use by
other prcgram elements as an integral part of its

development prccess. The respcnsitility for this

review begins with the informaticn criginatcr and
ultimately rests with the Space Shuttle Program
Cffice. Ideally, the requirement for infcrmaticn
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distribution between program elements will be
identified and accomplished by the originatcr who
will noctify the Prcgrar Office thrcugh the
respective Project Office of acticn taken. The
Program Office will maintain an cverview cf the
infcrmation distribution activities between
program elements and direct changes as necessary.

The general distributicn requirements ir Paragraph
8.4 herein are to be used by all prcgram
participants as guidelines in determining the
interprcgram element information distrituticn
requirement, if any. Table 8-I is rcvided tc
show the initial interprograu element distributicn
ccnsidered appropriate. This listing is
ccnsidered to be the minimum communication
requirements to be implemented by the respective
project offices. The specific quantities cf
dccuments/informaticn to be distributed between
program elements should be negotiated by the
affected program elements cn an individual basis.
The quantities shculd be based cm each
destination's minimum requirements to satisfy
primary users plus file ccpies to handle
subsequent requests. Where lcw usage is
anticipated, the file ccpies at the supplying
Iccaticn shculd be relied upon rather than
establishing additional file locations.

Each program element shall maintain an accurate
accounting cf dccuments prepared and distributed
as well as dates, quantities, and destinatics.
These records shall be made available upnc recuest
fcr Program Office review. These reviews will be
used by the Program Cffice to pericdically assess
the effectiveness cf irfcrmaticn ccimunicaticn
among program elements.
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SHUTTLE USERS REQUIREMENTS SPACE SHUTTLE

(PAY LOADS) ACCOMMODATIONS PROGRAM OFFICE

/ LEVEL II REQUIREMENTS DOCUMENT
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PROJECT OFFICE

:CONTRACT CONTRACT

INTEGRATION ELEMENT

CONTRACTOR CONTRACTOR
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". . .... ,,.*

PROJECT OFFICE ONLY. THIS
IS AN INFORMAL COMMUNICA-
TION AND/OR COORDINATIO Official communicationsLIME It! THE CASE OF OTHER Official communications
PROJECT OFFICES. ............. Informal communications

and/or coordination

Figure 8-1. - Space Shuttle Program communications flow.



8.4 DISTRIBUTION GUIDELINES AND CRITERIA

These guidelines and criteria are provided tc
assist each information-producing activity in
determining the requirements fcr prcviding such
information to cther prcgram elements. The basic
assumption in making this determinaticn must be
that each program element can perform its function
mcre efficiently when fully aware of the
relationship and status of all cther prcgram
elements. Additional considerations and more
specific guidelines are provided herewith.

1. All significant Space Shuttle-related infor-
maticn produced by the NASA shall be provided
to the JSC Space Shuttle Prcgram documentation
file, the System Contractor (Rockwell
International), and to other Centers and ccn-
tractors as deemed appropriate cn the basis of
content and intended use.

2. All program-level informaticn produced by the
Integration Contractor shall be provided to the
SSEC, element prcject cffices, and the prime
element ccntractors. Prime ccntractors will be
responsible for determining if further distri-
bution to subcontractors is required. The
exception to this guideline is Type 1 icfcr-
mation (requiring approval), which will
receive wide distribution only after such
approval has been ctbtained.

3. All element contractor developed infcrmaticn
that is required to support System
Contractor system-level reports -designated
EX in Tables 7-II tc 7-IV) shall be provided
provided to Rockwell International Corp., Space
Division. This same criterion applies in cases
in which integrated reports are prepared by
cther sources (e.g., SSPO and KSC).

4. When an infcrmaticn-producing activity has
determined that a wider distribution is re-
quired on a particular information product,
the potential recipients shculd be contacted
to verify their need.

5. All informaticn should be shipped ir the
appropriate quantities to designated recipients
at each destination. Preshipsert coordination
is necessary so that the recipients can prepare
for receipt and the necessary internal distri-
tution.
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6. tesignated recipients fcr infcrnaticn sbipfents
are shown herewith along with the designated
infcrmatica manager wbc is the point cf contact
for coordinating reguirerents and guantities.

NASA Headquarters (BQS)
MH-B/Howard Roseman (202-755-3188)

Jchnscn Space Center (JSC)
JMeE/Distribution Operations -
IV/E. J. Medack (713-483-6361)

Kennedy Space Center (KSC)
IS-ECC-E/ocumentation Eivisicn -
SP-FEC/J. S. Ackerman (305-E67-63C8)

Marshall Space Flight Center (MSFC)
A&S-M-E/Documentation Fepository -
SP-FC/I. J. . cCullcugh (205-453-2814)

Rockwell International Corp., Space Division (SE)
41-210-100,EA77/R. S. Ccopman (213-522-2635)

Rocketdyne (FKD)
Tc be provided later

Space and Missile Systems Organization (SAMSC)
XR2/E. Collins (213-643-0C22)

8.5 LEVEL II EASELIE DCCUMEN DISTEIEUTICN

The prcgram Manager's Level II Easeline is
described in JSC-C77CC (Table 7-II, item -IMA-1).
ihis document consists of multiple volumes, the
preparation, maintenance, and distribution of
which will be managed by the Space Shuttle program
Cffice. Distribution lists will be contrclled by
the Fanagement Systems Office (IV). This office
will receive reccmmended distribution requirements
from NASA elements, ccntractors/subccntractcrs,
and governmental requestors and will develop the
total distribution list. Distribution quantities
will be held to a minimum to accommodate pace
change updates at a reasonable effcrt.
Distributicn of copies of all taselined volumes
will be accomplished by the JSC Distribution
Center. kithin the JSC, distribution will be
handled cn an individualized basis (by mail code)
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to each addressee. However, all cther addressees,
remote to JSC, will receive bulk shiFpents fcr
internal distribution; each such addressees will
be responsible for internal distribution and for
any further distribution to ccntractcrs cr
subcontractors, as appropriate. All change
packages updating baselined volumes will be rcuted
frcm JSC, Distribution Center to the same
addressees as the basic vclumes. Therefcre, it
will be necessary for each addressee tc maintain
an accurate accounting of document holders sc that
the change packages can be properly rcuted.
Procedures will be established whereby ccntractcr
representatives, not included on normal
distribution lists, may have access to JSC-C7700
volumes. When such requests result in the
issuance cf cne or mcre vclumes fcr reference
puposes, those volumes will nct be rcutinely
maintained and will be so marked on the vclume
cover page.

8-7



TABLE 8-I.- DISTRIBUTION FOR I1rPOPuTION REQiUIRIENlNTS DOCUIjIJXZTIO - COUTIIUED

Minimum Distribution
Number Title JSC KSC 1ISFC SD RKD ~TIC SRD HQS SAM4SO

ICB-1 (Reserved)

ICB-2 (Reserved)

ICB-3 Level II Change Request X X X X

ICB-4 Interface Control Document (ICD) X X X X X X

ICB-5 System Drawing Index X X X X X X X

ICB-6 Electromagnetic Compatibility X X X X X X X
Management Plan

1EN-1 Mraster Measurements List X X X X X X X

lLG-1 Orbiter Integrated Ground X X X X X X X X X
Operations Plan (HFT)

1LG-2 System Integrated Ground X X X X X X X X X
Operations Plan (VFT)

1LG-3 (Reserved)

1LG-4 Integrated Logistics Schedule X X X X X X X

1TIA-1 Space Shuttle Level II Program X X X X X X
Definition and Requirement (JSC 07700)

l1MA-2 (Reserved)

I11A-3 (Reserved)

1IIA-4 (Reserved)
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FWBLE 8-I.- DISTRIBUTION FOR INFORMATION REQUIREMENTS DOCUMENTATION - CONTINUED

Minimum Distribution
Number Title JSC KSC MSFC SD RKD MMC SRB HQS SAMSO

iMA-5 Program Operating Plan (POP) (Requirement, scheduling, and
distribution will be established
by POP call letters) (Ref. Vol. XV)

IMA-6 Element Contract Data (Data and distribution require-
ments defined in Vol. VII,
JSC-07700)

IA-7 Operational Documentation To be published as attachment
Requirements to JSC07700, Vol. XII.

iMA-8 Management Plan, Matl. X X X X
Control and Verification

IMT-1 Master Verification Plan, X X X X X X
Vols. I & II

1MT-2 Vertical Flight Test Require- X X X X X X X X X
ments Document

1MT-3 (Reserved)

1MT-4 Horizontal Flight Test X X X X X X X X X
Requirements Doc.

1SR-1 Qualification Test Requests X X X X

1SR-2 Requests, Substitutions and X X X X
Deviations, EEE Parts

ITR-1 System Training Plan X X X X X X X

2CB-1 End Item Specification X X X X

2CB-2 Drawings and Associated Lists X X X X
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TABLE 8-I.- DISTRIBUTION FOfR INFORMATIONJ REQUIREENTS DOCUMrENTATION - CONTINUED

Minimum Distribution

Number Title JSC KSC ASFC SD RKD 1-11C SRB HQS SAMSO

2CB-3 System Baseline Accountability X X X X X X X
Report

2CB-4 Space Shuttle Itegrated X X X X X X X X X
Program ICD Status List

2CB-5 (Reserved)

2CB-6 Station Set Specification X X X X
(Development Test Sites)

2CB-7 KSC Station Set Requirements X X X X

2EN-1 HIass Properties Status Reporting X X X X X X X

2EN-2 (Reserved)

2EN-3 (Reserved)

2EN-4 System Wind Tunnel Test X
Status Report

2EN-5 Drawing Release Status Report X

2EN-6 Requirement/Definition X X X X
Documents

2EN-7 Space Shuttle Definition X X X X X X X X X
Handbook

2EN-8 (Reserved)

2EN-9 Integrated Schematics X X X X
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BLE 8-I.- DISTRIBUTION FOR INFORMATION RE ZEMENTS DOCUMENTATION - CONTINUED

Minimum Distribution

Number Title JSC KSC HSFC SD RKD 1iC SRB HQS SAMSO

2EN-10 Software Development Plan X

2EN-11 Control Materials List of X X X X
Material Permitted and

around the Vehicle During Ground

Operations

2EN-12 Materials Properties Deviation/ X X

Waiver Request

2EN-13 Worksheets, Standard For X X

Aczzcuntability, Control, Track-

ing Information, and Data on

Materials

2EN-14 Simulation Plan X

2LG-1 Space Shuttle Operational X X X X

Data Books

2LG-2 System Turnaround Processing X X X X X X X
Flows

2LG-3 Maintainability Status Report X X X X X X X

2LG-4 Logistics Support Plan X X X X

211A-1 Element Mlanagement Plan X X X X

2MA-2 Expanded Work X X X X
Breakdown Structure (WBS)

2!A-3 Project Schedule X X X X
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TABLE 3-I.- - ISTRIBUTION FOP INFORATl'' REQOUIREP'ENTS )OCUi-ETATIONJ - CONTIzUED

Minimum Distribution
lNumber Title JSC KSC "ISFC SD RKD 121C SRB HQS SA4SO

2:MA-4 Management Information Center (Distribution I/A/W ITIC
(M1IC) Audiovisual Ilaterial operating agreements)

21!A-5 Schedule, Technical, X X X X
and 'Resources Report

2'A-6 System Status Rleport X X X X X X X X X

2:1A-7 Mlonthly Project Budget RIeport X

2T.A-8 NASA Form 5331i Report X X X

21iA-9 NASA Form 533P lReport (Optional to 33311)

211A-10 NASA Forn 5330 Report X X X

2MA-ll Cost per Flight Report X X X X X X X X X

211A-12 Information X X X X
1Requirement Document

2'!A-13 Information Accession List X X X X X X X X X

2tA-14 Review Data (Handouts) From X X X X
Significant Program/Project
Reviews

2:LA-15 Technical Performance .Assess- X X . X
ment Renort

21'M A-16 (Reserved)

2!IT-1 In-Process & Integrated X X X X
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PLE 8-I.- DISTRIBUTION FOR INFORiIATION RE ICENTS DOCUMENTATION - CONTINUED

Minimum Distribution
Number Title JSC KSC HSFC SD RIKD ;LC SRB HQS SAMISO

C/O Reqmts. Doc.

2;IT-2 Horizontal Acceptance X X X X
Flight Reqmts. Doc.

21IT-3 Preflt. C/O Reqmts. Doc X X X X

2M!T-4 Shuttle Certification Status X X X X
Reports

2M-T-5 Master Verification Plan, X X X X X X X X X
Vols. III to IX

2HIT-6 (Reserved)

2MT-7 Element Certification Status X X X X
Reports

2MT-8 Report, Materials Test Results X X X X

2MT-9 Materials Tests Requests X X X X

2PA-1 Problem Report X X X X

2PA-2 Open Problem List X X X X X X X

2PA-3 Problem Closeout and X X X X X X X
Explanations Report

2PA-4 Failure/Unsatisfactory Condi X X X X X X X
tion Summary Report

2SR-1 Safety Analysis Report X X X X
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TABLE 8-I.- DISTRIBUTION FOR INFORMPIATION REQUIRE'MENTS DOCUIENTATION - CONCLUDED

2SR-2 Accident Renort X X X X

2SR-3 NASA ALERT System Documenta- X X X X X X X
tion

2SR-4 Failure Mode Effect X X X X
Analysis (FMEA)

2SR-5 Vehicle and GSE Limited Life X X X X
Items List

2SR-6 Project Parts List X X X X X X X

2SR-7 Limited Life Waiver X X X X

2SR-8 Critical Items List X X X X

2SR-9 EEE Part Qualification Test
Reports X X X X

2SR-10 EEE Parts Where Used Status
Print-out X X X X

2SR-11 (Reserved)

2SR-12 Contamination Control Plan X X X X X X X

2TR-1 System Training Requirements X X X X X X X
Analysis Document

2TR-2 System Programmed Instruc- X X X X X X X
tion Manuals
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9.0 CCBANGEJ EC)9jj

A desirable feature for the Space Shuttle prcgran wculd be
common usage of document change prccedures by all procgram
participants. However, such a system may not be the most
econcmical approach in all cases; therefore, firm
requirements are not established. Instead, the change
procedure used by the Space Shuttle Program Cffice (SSPO) in
maintaining JSC-07700 is presented as a standard fcr use by
program participants in develcping their cwn dccument change
procedures. These standard procedures prcvide a pcsitive
method of acccunting for all changes.

9.1 APPLICATICN

This change procedure will be used by the SSEO for
maintaining JSC-07700 tc reflect the Prcgram Manager's Level
II baseline, including all apprcved changes. Further, this
change procedure is to be used as a standard by all prcgram
participants is developing change Frocedures suited to their
unique requirements. Use of similar or compatible
procedures by all prcgram participants is highly desirable.

9.2 EEFINITICE

The following definiticns are provided for guidance.

9.2.1 Change

A change is an cfficial ccrrecticn tc a dccument usually
trcught atcut by changed conditions or more complete
infcrmaticn. Such a correction is not extensive encugh to
require retyping and reprinting of the entire document and
usually consists cf an instruction to replace a few pages
with those cf later issue. Lccuments cf 10 pages cr less
are revised, not changed. Changes are numerically issued
alteraticts tc a document cr any portion thereof.

9.2.2 Change Sheet

A change sheet is a device for formally transmitting changes
in ccntent or corrections to an existing document; a change
sheet requires the full level cf authcrity needed fcr
issuance cf the original document, as shown in figure 9-1.
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9.2.3 List of Effective Pages

The list of effective pages is a device ccmicly used to
ensure that a document ccntains all pages currently required
for effective use. A sample list of effective pages is
shcwn in figure 9-2.

9.2.4 Revisicn

A revision is a major change, extensive encuch tc require
retyping, reprinting, and reissuance of the entire document.
A revisicn is required (a) when the changed and ccrrected
material equals 3C percent cr acre cf the document's
criginal pagination, including any previcus changes, cr (b)
when a document of 10 pages or less is changed.
Authorizaticns required for a revision are the same as those
required fcr the criginal dccument. Revisions are indicated
by capital letter suffixes.

9.2.5 Supplement

A supplement is a collecticn cf data, printed cr ctherwise,
prcviding more detailed infcrmaticn cn the subject of the
criginal document. The supplement may contain privileged cr
proprietary information. It may also contain detailed
applicaticns cf prccedures, such as ccmputer programs, which
are too vcluminous (and thus too expensive to print in
quantity) tc be attached tc the basic doccument fcr general
distribution. The supplement ay nct he printed; instead it
may exist in the form of film, as a set cf instrument record
tracings, cr as a videotape reccrding. A printed supplement
will ncrmally appear as an appendix, separately supplied, cr
as an integrated portion of the basic document.

9.3 PROCEDURES FCB CHANGES CE FEVISICNS

The follocwing requirements shall gcvern changes and
revisions. As stated, the requirements fcr a dccument
change differ from thcse for a dccument revision. Detailed
instructions and procedures ccncerning bcth are discussed in
this suhsecticn.

9-2



9.3.1 Procedures for Changes

the follcwing instructions and procedures govern the
issuance of changes tc a document.

1. Change sheets are issued cnly cn dccuments
ccntaining 11 or more pages.

2. A change sheet (fig. 9-1) shall be pre-
pared for each change. All changed pages
accompanying the change sheet shall be listed
therecn, with instructions to make
corrections or tc replace pages as required.

3. The change sheet shall tear the title,
revision letter (if any), number, and
effective date of the change. The "List of
Effective Pages" shall bear the change number
and the date as shcwn in figure 9-2, but the
tabulation on that page shall include all applicable
change numbers for the pages listed.

4. Change pages shall replace pages of the same
numbers, if possible. Added pages that are
to be inserted between previcusly printed
pages shall contain the number of the leftt
hand (even-numbered) page suffixed with a
capital letter for each added page (e.g.,
2-34A, 2-34B, etc.).

NCTE: The letters "I" and "O" shall nct be
used, because of the cbvious possi-
bility of confusion with "one" and
"zero."

If it is necessary tc insert new pages be-
tween pages 2-34A and 2-34E, such pages shall
be numbered beginning with 2-34A-1, 2-34A-2,
and so on.

5. When paginaticn continuity is brcken by
deletion of a page, a properly numbered
replacement page shall be furnished, blank
except for a centrally located nctaticn
indicating "Page/Figure/latle - Deleted."
If back-to-back pages or several sequential
pages are deleted, the centrally loccated
notation must explain the break in paginaticn
(e.g., "Fages 3 to 8 deleted").

9-3



6. If so much supplementary material has tc be
added to a right-hand (odd-numbered) page
that the subsequent (even-numbered) page is
affected, the even-numbered page will be
reissued containing as much material as
possible; any resultant text cverrun will be

provided on a supplemental change page
numbered X-XXA, as previously stipulated in
item 4.

7. New, or significantly changed, material
prcvided by a change page will be denoted by a
vertical change bar in the outer margins of
such material (fig. 9-3). This change bar
(approximately 1mm or 1/32" wide) is tc be
used for text, figure, and table changes to
draw the reader's attention to significant
alteraticns. (Minor ccrrecticns tc grammar cr
spelling need not be sc notated; similarly,
changes in figures (but not tables), in
alphabetical reorderings, or in sizes of
headirgs need not be sc indicated).

8. Added numbered items, paragraphs, pages,
figures, tables, cr appendices prcvided by
changes shall ccntain the next sequential
number available, if possible. Where addi-
ticnal material has to be inserted between
preexisting numbered material, the alpha-
numeric suffix system previously described
(item 4) for pagination will apply - that is,
alphabetic suffixes, supplemented by numeric
suffixes.

9. In the rare instances not delineated herein,
ccmmcn sense should prevail regarding changes,
additions, or deletions. The comprehensibility
of the instructicns regarding change making
(generally performed by a clerk) is paramount
cnly tc the ccmprehensibility of the change to
the reader.

10. When a change requires deleticn cf a figure
or table without substituticn of ancther, a
centrally located indication of the deletions
shall be inserted in the resultant blank area.
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11. When a change page containing a Ehctcgraph
(halftone illustraticn) or a line drawing
(artwork) is part of a change, the entire
page (suitable for emplacement in the
document) aust be provided. "Windcws" cr
blank areas for paste-dcwn cf previcusly
existing figures are expressly prohitited.

9.3.2 Frocedures for Revisicns

The following instructicns and procedures gcvern the
issuance of revisions to a document.

1. Document containing 10 or less pages are
revised, not changed.

2. Documents containing mcre than 11 pages shall
be revised when a prcFcsed change, in addi-
ticn to all previous changes, affects more
than 30 percent of the document pages.

3. Revisions shall be prepared in the same manner
as basic documents except as required herein.

When revised editicns are issued, all ncrstandard paginaticn
and alphanumerical additicns will be deleted sc that the
hybrid nature of the document will be suppressed. All
numbered items, paragraphs, pages, figures, tables, cr
appendices will be renumbered in order as though nc previous
document issue has ever existed, and all previously
published change tars will be deleted.

NCTE: The only exceptions tc this statement are that
change bars are required in revisicns for three
urposes:

(1) Changes involving critical items, such
as flight safety, reliability, cr quality.

(2) Changes involving correcticn cf signifi-
cant errors that jeopardize personnel cr
valuable equipment.

(3) Insertion of new and revised saterial
will be indicated in revisions ty change
bars in the Contents, List of Figures,
and List of Tables; however, only signif-
icant insertions (as indicated previcusly
in items (1) and (2)) must alsc be annc-
tated in the basic document.

S-5



JSC-077CO Vcl. I
CEANCE NC. 5

CHANGE SHEET

FCE

LEVEL II FRCGFAM DEFILISICN ANE EECUIBEEENTS
Volume X - Space Shuttle Flight and Ground System Specification

CHANGE NO. 5

Program Requirements Ccntrol Eoard Directive No. SS00076
June 25, 1973

Secretary, Program Eeguirements
Ccntrcl Eoard

------------------------- M----------------------------------
CHANGE ItS.ECZIONS

1. Remove the fcllowing listed pages and replace with the
same numtered attached pages:

Page PRCED NO.
93
94 SSCCC76
95 SS00076
96 SSCC076
97 SS00076
98 SS00076

2. Insert the fcllowing new pages:
95a SS00076
95t SSOC076
98a SS00076
98t SSOC076

Note: A tlack tar in the margin indicates the
information that was added or changed.

3. Remove list of Effective Pagls and replace with attached
list of ffective Pa, dated June 25, 1573.

4. Sign and date this page in the space prcvided telcw tc
show that the changes have been inccrpcrated and file
immediately behind "List of Effective Pages".

Signature of person incorporating changes 
Date

Figure 9-1 Change sheet (example).

9-6



LEVEL II FFCGEAM EEFINITION ANr REQUIRELENTS
Vclume X - Space Shuttle Flight and Ground System Specificaticn

Baseline Issue (Reference FECEE No. SS00027, March 2C, 1973)

LQJAE-S
June 25, 1973

The current status of all pages in this document is as shown telcw:

i-vi Original SS00027 March 20, 1973

i-vi Original SS00027 March 20, 1973
1-9 Original SS00027 March 20, 1973
10 2 SS00035 April 27, 1973
11 Criginal SSOOC27 Earch 20, 1973
12 4 SSC0037 June 4, 1973
13-33 Criginal SS00027 Larch 20, 1973
34-35 2 SS00039 April 27, 1973
36-39 Original SS00027 March 20, 1973
4C 2 SS00034 April 27, 1973
41 2 SS00019A April 27, 1973
42-61 Original SS00027 Larch 20, 1973
62 2 SSCOC39 April 27, 1973
63-65 Original 'SS00027 March 20, 1973
66 2 SSOC041 April 27, 1973
67 Criginal SS00027 Larch 20, 1973
68 2 SEC0C34 April 27, 1973
69-93 Criginal SS00027 March 20, 1973
94 2 SS00040 April 27, 1973
94 3 SS00045 April 27, 1973
94-98b 5 S00076 June 25, 1973
99-157 Original SS00027 March 20, 1973
15E 1 SS00028 April 13, 1973
159-170 Original SS00027 March 20, 1973
171-172 4 SS00037 June 4, 1973
173-192 Original SS00027 March 20, 1973
10.10-1 thrcugh

10.10-21 Criginal SS00027 Parch 20, 1973
10.11-1 thrcugh

10.11-6 Criginal SS00027 March 20, 1973

ChAEGE NC. 5

Figure 9-2 list of Effective Pages (eyxaple).
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3.3.2 Solid Rocket Booster ISBEI Characteristics.

3.3.2.1 SEE _Erfcrmance Characteristics

3.3.2.1.1 SRE Ascent The SRE's when operating in a ncrnal tode

in parallel with the orbiter vehicle ME's, shall Frcvide impulse
and thrust vectcr control to thrust the flight vehicle frcm

liftoff tc SEB staging.

SCUECE:

3.3.2.1.2 Thrust Terminaticn. Deleted

SOURCE:
3.3.2.1.2.1 Net Thrust Residual. releted

-- ------ --- "

SOURCE:

3.3.2.1.3 Solid aocket Booster__JEEifiL gformangg Eguireents.
The following parameters shall define the performance cf the SEE

(see 6.1.9) at a reference temperature of 700F. The nominal

specific impulse shall be used for shuttle system sizing.

a. Total impulse (ncminal, vacuum) 267.7 mit-sec ±0.67%

b. Specific impulse (nominal, vacuum) 266.7 sec ±(TED)

c. Thrust-time relaticnship Figure 3.3.2.1.3a

d. Thrust vector alignment accuracy Figure 3.3.2.1.3b
(during veb burn time)

e. Thrust tail-off Figure 3.3.2.1.3c

f. Maximum ignition transient between
tc SEE's 3CC,000 lbs

g. Maximum steady state thrust transient
between the two SEE's 2CC,OCO lts

SCURCE:

3.3.2.1.4 SEE Cerating emerature limits. Deleted

94 CHAbGE EC. E

Figure 9-3a - Text and Table changes (example).



4 -Vacuum
) -- Sea level

S3

0 25 50 75 100 125

Time - sec

Figure 3.3.2.1.3aSRM (see 6.1.8) thnst time profile.

JSC 07700
Vol. V

95 CHANGE NO. 5

Figure 9-3b
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* The line of action shall / Motor case
be within 0.5 inches
of the nozzle,'SRM
centerliine

-- 0.5 in
SThe line of action of the
thrust vector,during web
burning, shall be within
1.0 deg (half angle) of a /o- --
line coincident with or

% n' parallel to the SRM/
nozzle centerline

' I Nozzle

Dynamic thrust
vector (web burning) 1 DEGC

IoI) Geometr ic/theoret ica
>- -) centerline of the
So SR M/nozzle
z o
oo

Figure 3.3.2.1.3bSRB system thrust vector alignment.



I. -10. Sec I

Max. thrust differential
between the two SRB'S

Thrust 1 450,000 lb.

3\

Web Action
time time

(100 K LB)
Figure 3. 3. 2. 1. 3.0 SRB thrust tail-off.

JSC 07700
Vol. V

95b CHANGE NO. 5

Figure 9-3d
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3.3.2.1.5 Center of Cravity. The SJ3 center of gravity shall he

as specified below:

C(NTDTTTIO ' T 7OITTTDITAL (X) VETTCAT (Z)

Tncrt 171!(.'r in ± (TPD) It0v. 0 in ± (T7D)
,Uadod l ro7.f in ± (TDf) IOn, . in ± (PBD)

'.efeence: X - F' Tose = Fee Figure 3.6.11
7 - FT Centerline = See Figure 3.6. 11

*OT C , :

JSC 07700
Vol. V
CHANGE NO. 5

Figure 9-3e
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SRB/ET Aft

-SRB/ET Thrust attach attach

S 00

_ _ Position
±80 Max. deflection

-1358.5 Dome to dome
Plan view

1"1111 1 -1281.15-1-9 3-
'8' 192

S.142 Dia- - . 141.3 DiaA .j- - 10.8- 0.D.

Side view Nozzle pivot
point

Figure 3. 3. 2. 2. 1 SRB Moldline envelope

JSC 07700
Vol. V

98 CHANGE NO. 5

Figure 9-3g
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2.3.2.2 SPn Design Characteristics.

3.3.2.2.1 External Configuration. The SRB3 shall conforr to

the moldline envelope shown in Figure 3.3.2.2.1.

fOU P.C :

3.3.2.2.1.1 RPJ Tater "ecovery. The 2 shall I-,e ciesigner! for

vater recover.'T, refuri7 Thment, anO su.scmuen t rense.

OT'PR CE :

3.3.2.2.1.2 SR Control eight. The RP2 control ,eig:t (inert)
includiang attachments, recovery provisi(ns, n .ar( ,ns hall not

o:c( ' 154.252 .1 s.

3.3.2.2.1.3 STPr Propellant Weiflt. The 2D3 propellent wei ht
(usabl pr)r-pellant loan) shall he ,...,2,9 i.s + 0. 3.

IT' (77 :

.3.2. .1. T. h 1ruct ~7ector Control (TVC). The S"2 TVC shall .ave

ti! e capal-;iities shown in Figure 3. 3.2. .1. . Th, 2RP TC sst3tem

',iall 7e designed to fail to the null position (00 pitch, 0 yaw).

7. 3.2.2.2 Protec!h-ni cr. The 2RB pyrotech-ic- s 1,hall he se ect-

an :'ilcr designed in accordance with 3.6.3.3 anz  uparagrapah.

3.3.2.2.3 SPB Ignition 2vstem. The SrB ignition sstem sh~! 1
Ware a safc/arn capa iJity.

JSC 07700
Vol. V

97 CHANGE NO. 5

Figure 9-3f
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Vehicle
pitch

Right axis
actuator 7.10
axis : Left

, actuator
axis

7.10 Coiitrol Vehicle
0.50 Geometrical misalignment yaw axis
0.40 Overtravel

8.00 Total +5
(+50

D

View looking FWD
Note: Total duty cycle

- Primary: 1200
- Secondary: 1200

C-,

M C>

Figure 3. 3. 2. 2. . 4. SRM nozzle deflection reuirements.

Figure 3. 3. 2. 2. 1. 4. SRM nozzle deflection requirements.
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TABLE 7-II.- ECCUMENTS SUEMI 1tt IC SSPC FCR APPRCVA1 - CCNTINUED

Number ____Title ___ _Source _ _ O LescrilticnL crents Reference

segments tack tc the casting plant. Within this

document shall be ccrtained processing flow plans
to better relate the varicus functions in terms of
time, ccnstraints, and potential parallelism. This

plan shall alsoc include definition of the routine
maintenance and checkcut cperaticns required prior
to each flicht.

1LG-3 (Reserved)

1LG-4 Integrated S LG The Space Shuttle Prcgram Office will develop and Vol. XII,
Logistics maintain the program lcgistics schedule using para 10.2
Schedules inputs frcm Shuttle prcject managers.

ranasg2Rnjt 1A1

1MA-1 Space Shuttle S LV This document contains prcgram definition informa- Table 7-V

Level II tion and contains the Program Manager's level II Vol. I,

Program Defini- baseline requirements. All elements of the Program para 3.0

tion and Re- Manager's level II baseline will be included in,
quirements attached tc, cr referenced frcm this document

(JSC-C7700) (JSC-0770C). The requirements stated are applicable
tc all NASA Space Shuttle Program participants and
certain of them are tc be passed on to contractors/
subcontractors. The document contents will be
controlled by the Prcgram Manager. For purposes of
imurcved Management and utilizaticn, the dccument
will be prcduced in 18 volumes.

1MA-2 (Reserved)

1MA-3 (Reserved)

1MA-4 (Reserved)

1MA-5 Program COper- SX,J,M,K IR Plan preparation instructions shall be provided via Vol. XV,
ating Plan "calls" issued by the Program Manager, normally on para (TBD)
(PCP) 6-mcnth intervals tc support budget plans.

1MA-6 Element Con- J,M,K LV These data shall prcvide the Program Office visi- Vol. VII,
tract Data bility intc Element Ccntract development to assure para (TBE)

that the rcgram-level requirements are prcperly
included. This information shall be provided prior
tc RFP, pricr tc negotiations, and after ATP.
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TABLE 7-II.- DOCUMENTS SUBMIIIEE TC SSEC FCR AFPPCVAI - CCNTINUED

Number Title Source OPR _escrirtioLCn/OIDments Reference

EMC required cf the cverall system
t. Identification of objectives to be imposed

cn subccntractors
c. Guidelines fcr analysis cf test data
d. Methods established for corrective action

necessary to the integrated system

The initial submittal is due 10 wocrk days prior to
SER; updates are due 10 work days prior to System
PER; subsequent updates as required.

1EN-1 Master Measure- RX,J,M LF The list shall include all flight element measure- Vol. X

ments List ments displayed or telemetered. Preliminary due 10
wcrk days prior tc system PDR; updated 10 work days
pricr tc System CER; subseguent updates as required.
The GSE measurement list is described in data
requirement 3FN-2.

ZISjnfionsZ1is tics__ IG_

1LG-1 Orbiter Inte- KX LG The plan identifies the details at an outline level Vol. IX,

grated Ground of the tasks, cFeraticns, tests, and checkout para (BE£)
Operations functions asscciated with preparation of the MVP, Vol. I,
Plan (HFT) orbiter for flight and turnarcund during the hori- Table 4.2-1

zcntal flight test prcgram. kithin this dccument
shall be ccntained processing flow plans better to
relate the varicus functicns in terms of time,
constraint, and potential parallelism. This plan
shall alsc include definition cf the routine
maintenance and checkout cperaticns required prior
tc each flight. A section shall be provided within
this plan tc define the equivalent data associated
with acceptance flight test cf vehicles other than
those assigned tc the hcrizcntal flight test
procgram.

1LG-2 System Inte- KX/RX IG This document shall identify the details at an Vol. IX,

grated Ground cutline level cf the tasks, operaticns, tests, para (TEE)
Cperations and checkout functicns asscciated with the prepara- MVP, Vol. I,
Plan (VFT) ticn of each Shuttle element for mating and associ- Table 4.2-1

ated with preparation of the Shuttle stack for
flight. Alsoc included are the booster SEE recovery
operations and the necessary descriptions to enable
procedural preparaticn covering shipment cf the SRB
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TAELE 7-I.- INLEX OF LEVEL II INFORMATION REQUIREMENTS - CCNTINUED

(b) Documents submitted to SSPO cnly upon request - ccncluded

Safety, Eeliatility, and Quality (SR)

2SR-1 Safety Analysis Report
2SR-2 Accident Deport
2SE-3 NASA ALERT System Documentation
2SR-4 Failure Mode Effect Analysis (FMEA)
2SR-5 Vehicle and GSE Limited Life Item List
2SB-6 Project Parts List
2SE-7 Limited Life Waiver
2SR-8 Critical Items List
2SB-9 FEE Part Cualification Test Reports
2SR-10 FEE Parts Where Used Status Printcut
2SR-il Requests, Substitutions and Deviations, EEE Parts
2SR-12 Contamination Control Frogram Plan

Training (TE)

2TB-1 System Training Requirements
Analysis Document

2TR-2 System Programmed Instructicn Manuals

7-7



TABLE 7-I.- INDEX CF LEVEL II INFCOBMATICN REQUIREMENTS - CONTINUED

(c) Documents submitted to SSPO cnly upon request - ccntinued

Configuration Baseline (CB)

3CE-1 KSC Station Set Specificaticn

Engineering (EN)

3EN-1 (Reserved)
3EN-2 GSE Measurements List

3Eb-3 Analyses/Evaluaticn/Studies

Management (NA)

3MA-1 Phctcgraphy
3MA-2 Dccumentation Tree
3NA-3 GEE Element Procurement Package Data

Manufacturing/Test (MT)

3M9-1 Facility Activation/Deactivation Plans
3M-2 Test epcrts
3MT-3 Certification Requirements
3M9-4 Qualification Site AFprcval
3M1-5 Certificaticn Test Bequest
3MT-6 lest Agency Eeport
3M9-7 Test Start Approval
3M-8 Quick Icok Beport
3MT-9 Engineering Analysis Report
3MT-10 Certificaticn Approval Recuest
3M9-11 Certified Hardware List
3MT-12 Subsystem Certification Plans

Safety, Eeliability, and Quality (SR)

3SR-1 EEE Parts Specifications
3SR-2 Ncnccnformance Reporting
3SE-3 Workmanship Standards
3SR-4 Acceptance Data Package
3SE-5 EBE Part Application Analysis Repcrt
3SE-6 (Reserved)
3SR-7 limited life Status Reports

3SE-8 Pressure Vessel Eistcrical Data
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